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Polishing a 25-Inch Glass Bowl for Exhibition at the St. Louis Exposition; Height with Foot, 24 Inches; Weight of Bow! and Foot Before Cutting, 143 Pounds, 


THE LARGEST PIECE OF CUT GLASS IN THE WORLD.—(See page 548.) 
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THE AQUEDUCT COMMISSIONERS AND THE NEW YORK 
CITY WALLER SUPPLY. 

The object of constructing the new Croton dam, 
which was begun in 1892, was to relieve the pressing 
danger of a water famine in the city by increasing the 
storage capacity of the Croton system to its fullest 
extent. The Jerome Park reservoir was begun in 1895, 
with the object of providing an adequate distributing 
reservoir within the city limits, capable of impounding 
between two billion and three billion gallons of water, 
and providing Manhattan and the Bronx with from 
a week's to ten days’ supply of water, which could 
supply the city temporarily, should there occur any 
break in the thirty-five miles of the new Croton aque- 
duct. It was the intention of the contracts that the 
new Croton dam be finished by July 1, 1899, and 
Jerome Park reservoir by November 1, 1902. As mat- 
ters now stand, four years and ten months have 
passed since the contract date of completion of the 
Croton dam, and over two years more will be required 
to complete the structure. That is to say, if we may 
be 80 optimistic as to hope that the intolerable delays 
that have marked the construction of this dam in the 
past will not be repeated, it is possible that this urgent- 
ly-needed work will be ready for public use seven years 
after the date on which it should have been completed, 
the contract taking fourteen instead of the seven years 
contemplated and promised for its execution. In 1903 
the Acting Chief Engineer, in an official report to the 
Aqueduct Commissicners, stated that the Jerome Park 
reservoir, at the then rate of progress, would not be 
finished in less than four years from that date, that 
is to say, five years after the original contract date 
for completion. 

Im the presence of these astounding facts, it is not 
surprising to learn that the Merchants’ Association 
of this city, whose good work in the safeguarding of 
the city’s interests is on record, have considered the 
matter to be so serious as to call for the preferring of 
charges against the Board of Aqueduct Commissioners, 
upon whose shoulders they consider that the chief 
blame for this inexcusable neglect of the city's inter- 
ests is to be laid. The Association states that it can 
be clearly shown, by the records of the Aqueduct Com- 
mission, that the Commissioners had knowledge of 
the grave exigencies confronting this city in the way 
of a possible water famine, and that they have ex- 
plicitly recognized the need for expedition in providing 
new reservoirs; that these Commissioners have been 
specifically informed, by their Chief Engineers and by 
the Department of Water Supply, that action was ur- 
gently neceseary for the due progress of the work; 
and that although they were thus informed, they re- 
frained during several years from taking any steps 
toward compelling the active prosecution of the work 
and, indeed, that at no time since 1898 have they taken 
any @ffective or proper steps to compe] the contractors 
of either the Cornell dam or the Jerome Park reser- 
voir to observe their contract obligations as to time. 
The Merchants’ Association claims that it is shown by 
the Aqueduct Commissioners’ report that, in the case 
of the new Croton dam, the Chief Engineer, as far back 
as 1899, protested officially to the Aqueduct Commission 
against “the tmexcusably flagrant delay” of the con- 
tractors, and recommended measures to compel satis- 
factory progress; but that no measures to compel pro- 
gress were adopted at the time or since. It is further 
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The indifference of the Aqueduct Commissioners to 
the needs of the city is claimed to be the more culpa- 
ble, because they have, repeatedly granted unmerited 
extensions of time, and this in the face of many reports 
made to them by their own engineers, that the contrac- 
tors’ delay was extreme and altogether unnecessary. 
These are grave charges, and in view of the unparal- 
leled delay on both these urgently-needed public works, 
the public will not fail to draw its own conclusions as 
to the inefficiency of the Aqueduct Commissioners, and 
their apparent indifference to the trust that has been 
reposed in them. 

The Commission is a body of laymen who were ap- 
pointed for the express purpose of safeguarding the 
city’s interests and seeing to it, not merely that con- 
tractors do their work well, but that they do it within 
contract time. Now, the Scientiric American is per- 
fectly well aware that there have been justifiable causes 
for some of the delay. There has been a change from 
core wall to solid masonry on a portion of the Croton 
dam, while at Jerome Park further delay has been oc- 
casioned by a similar change from core-wall embank- 
ments to solid retaining walls. We are perfectly will- 
ing to admit that these changes were necessary at the 
Croton dam, and that they may have been to a certain 
extent necessary at Jerome Park reservoir; but having 
admitted this much, we must confess that after review- 
ing the history of these two works, and going carefully 
over the charges made by the Merchants’ Association, 
we cannot but feel that the Commission has done 
very little to justify its existence. Amid the contin- 
ued and reiterated complaints against the delay in 
these works, we fail to remember a single instance in 
which the voice of the Commission has been heard in 
similar expostulation. Judging by its silence, the citi- 
zens of New York might well believe that the delay was 
causing the Commission but very little uneasiness. 

It is gratifying to know that the charges of the Mer- 
chants’ Association will be presented before a Mayor 
who has shown himself to be thoroughly independent 
and fearless in protecting and promoting the welfare 
of the city over which he presides. 
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LONGITUDINAL BULKHEADS AND BATTLESHIP 
STABILITY. 

A correspondent has asked us to give an editorial 
discussion of the probable cause of the Russian battle- 
ship “Petropaviovsk’'s” capsizing so suddenly. At the 
outset we must frankly confess that in the present 
state of our knowledge of this disaster, it is impossible 
to give a definite answer; but we are inclined to think 
that, when our correspondent asks if the capsizing of 
the ship was due to a too great subdivision of the 
water-tight compartments, he has failed to understand 
the true functions of the multiple-compartment system. 
The primary object of subdivision is to localize the ef- 
fect of under-water penetration of the hull, so that 
should a vessel run aground, the entering water would 
be confined to certain compartments of a limited capac- 
ity, and her buoyancy would not be too seriously im- 
paired. An ordinary grounding of the vessel, a ripping 
open of the outer shell by a jagged point of rock, will 
usually admit water only to the double bottom. This 
has been shown in the majority of the accidents of this 
character to our own ships that have happened of late 
years. As a defense against the smashing in of a con- 
siderable area of the under-water hull by the ram or 
by the torpedo, it is customary to divide the ship trans- 
versely by several bulkheads, and alro by a continuous 
longitudinal bulkhead that bisects the ship in the line 
of the keel from stem to stern. The various compart- 
ments thus formed are further subdivided both longi- 
tudinally and laterally, particularly in the wake of the 
magazines and engine and boiler rooms. 

Our correspondent is under the impression that the 
capstizing of the “Petropavlovsk” was largely due to the 
existence of the longitudinal bulkheads, and he asks 
whether, had there been no bulkheads of this kind, the 
water would not have distributed itself across the ves- 
sel, and, by preventing the ship from listing heav- 
ily, have delayed her sinking until the majority of 
the crew had been rescued. The question is not by any 
means a new one, for it was brought into prominence 
many years ago by the sinking of the British battle- 
ship “Victoria,” when she was rammed by the “Cam- 
perdown” during naval maneuvers in the Mediterran- 
ean, and went down with Admiral Tryon and most of 
her officers and crew. ‘The hull! was perforated on the 
starboard side a little forward of the 164%4-inch gun 
turret. The water entered rapidly, and, filling the star- 
board compartments, it caused the ship to list so quick- 
ly that she “turned turtle” before the boats from the 
other ships of the fleet could rescue her crew. 

A naval board of inquiry that investigated the dis- 
aster considered the question of removing the longi- 
tudinal bulkheads, with a view to preventing the quick 
capsize of a rammed or torpedoed warship. But it was 
decided that, all things considered, longitudinal bulk- 
heads were desirable; and they remain to-day a most 
important feature in the design of all modern warships. 


Furthermore, it is @ mistake to suppose that all long!- 
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tudinal bulkheading is water-tight. The keel of the 
ship in the double-bottom, and some of the other longi- 
tudinal members there, are perforated for the express 
purpose of allowing the water to flow freely across the 
ship in case of injury to the bottom. To follow out the 
same principle, however, on the various decks, would 
be to double, and in some cases quadruple, the amount 
of water that would be admitted to a ship were she 
rammed or torpedoed, a result which would merely 
mean that buoyancy was sacrificed to stability. 

That the accepted system of subdivision is the cor- 
rect one has received most emphatic demonstration in 
the present war; for there seems to be very little 
doubt that the quick loss of the “Petropaviovsk” was 
due to the fact that when the burst of flame of the ex- 
pioded mine or torpedo tore its way into the ship, it 
ignited and exploded the magazines and rent the ship 
asunder, the action being similar to that which oc- 
curred in the case of our own battleship “Maine” in 
Havana Harbor. Therefore, the sinking of the “Petropav- 
lovsk” can scarcely be quoted against the longitudinal 
subdivision system. The true test came in the case of 
the two battleships “Czarevitch” and “Retvizan,” and 
the cruiser “Pallada,” which were torpedoed in the open- 
ing engagement at Port Arthur. These vessels were 
undoubtedly saved by their elaborate system of sub- 
division of hull; for they were able to proceed from 
the outer roadstead under their own steam and beach 
themselves, thereby rendering subsequent salvage oper- 
ations and repairs possible. Naval constructors, gener- 
ally, consider that the salvage of these ships is a great 
tribute to the efficiency of the present cellular system 
of construction. 
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THE PREPARATION OF PURE ARGON. 


In a paper recently read before the Academie des 
Sciences, Messrs. Henri Moissan and A. Rigaut describe 
a method which they use for preparing argon in large 
quantities in a pure state, In their first experiments, 
Lord Rayleigh and Sir Wm. Ramsay used the action 
of the spark on a mixture of oxygen and nitrogen, in 
order to separate the argon of the air. Afterward they 
used metallic magnesium, which retains the nitrogen 
in the form of nitride. In more recent experiments, 
Rameay used the action of a mixture of lime and mag- 
nesium on the nitrogen of the air. 

M. Moissan had previously shown that calcium com- 
bines easily with nitrogen at a low red heat, giving a 
crystalline nitride having the formula Ca,N,. As me- 
tallic calcium also has the property of absorbing hy- 
drogen at the same temperature, giving a crystalline 
hydride CaH,, and as this hydride is not dissociated at 
500 deg. C., the writers proposed to apply these prop- 
erties of the metal for the extraction of argon from the 
air. The preparation of the argon includes four differ- 
ent operations, 1. Preparation of 100 liters of nitro- 
gen. 2. Increasing the proportion of argon contained 
in the gas. 3. First purification. 4. Second purification 
by circulating the gases over calcium. In this way a 
practically pure argon is obtained. The first operation 
is carried out by using two tubes 4 feet long and 1.2 
inch inside bore, filled with copper turnings which had 
been first oxidized in air, then reduced by hydrogen. 
The gas is drawn through the tubes by suction into a 
gas-holder. The proportion of argon in the gas is then 
increased by making it pass through an iron tube 3 feet 
long filled with copper turnings; then, after a set of 
sulphuric acid and potash tubes, the gas passes through 
two iron tubes 2.5 feet long, filled with a mixture of 5 
parts powdered quicklime and 3 of powdered magne- 
sium. The tube containing the copper is heated to red- 
ness. After driving off the hydrogen, a rubber bag is 
placed at the end of the apparatus. Then 100 liters of 
nitrogen are passed in the apparatus, and in two hours 
it becomes diminished in volume and is brought down 
to 10 liters. The gas which is collected in the rubber 
bag contains 10 per cent of argon. 

The next step (purifying the gas) is carried out by 
passing the gas through a potash drier into a large 
tube of Berlin porcelain 3 feet long and 1.5 inches diam- 
eter. The tube is heated in a Mermet furnace. It re- 
ceives a sheet iron trough containing 80 grammes of 
the lime and magnesium mixture. After it comes a 
second tube of Jena glass containing the same mixture, 
then a smaller tube full of copper oxide. A sulphuric 
acid and potash drier complete the apparatus, which is 
connected to a mercury pump for the purpose of draw- 
ing the gas through and sending {t into a large glass 
collecting cylinder 2.8 feet high and having a capacity 
of 1,100 cubic centimeters (67.14 cubic inches). By re- 
peated cperations, the pump empties the gas-bag in 2 
hours. The gas which is finally collected is nearly 
pure argon, containing only 5 to 10 per cent of nitrogen. 

To obtain a practically pure argon, the following 
operation is carried out: The gas is passed from the 
cylinder through a tube of Jena glass containing 45 
grammes of lime and magnesium mixture. After it 
comes a second tube containing four troughs of nickel in 
which are placed 3 or 4 grammes of metallic calcium in 
smat! pleces. Two mercury pumps are connected to the 
apparatus by a three-way cock, The first pump serves 
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to produce a vacuum in the apparatus in the beginning. 
The second causes the circulation of the gas in the 
tubes, which are heated to low redness. In this way, 
by applying the characteristic properties of calcium 
noted by M. Moissan, the small quantities of nitrogen 
and hydrogen are retained by the calcium and the 
argon comes off in a practically pure state. The gas is 
collected in bottles of 250 c.c. capacity. To find out 
whether the argon is pure, it was studied by the spec- 
trum of an induction spark, which showed the charac- 
teristic lines for argon, while nitrogen was practically 
absent. This new method therefore affords a good 
working process for preparing pure argon in consider- 
able quantities. 
SOARING FLIGHT. 
BY GARRETT P. SERVISS, JR. 

Among the many phenomena exhibited by flying 
birds, and observed and studied in attempted solution 
of that most interesting and baffling of all engineer- 
ing problems, mechanical flight, there is one which is 
so remarkable in its paradoxical nature, that it has 
attracted perhaps more attention than all the others 
together. I refer to soaring, or, as it is sometimes 
called, sailing, and, in one of its aspects, aspiration. 
In performing this feat, the bird holds its outstretched 
wings absolutely motionless, and remains suspended 
in the air, traveling in any desired direction without, 
so far as can be observed, the expenditure of the 
slightest amount of energy. This feat seems so abso- 
lutely impossible on first sight that men have doubted 
their own senses, and have taken photographs of soar- 
ing birds, hoping that the camera plate, more rapid 
than the eye, would be able to detect some lightning- 
like movement of wing which would account for the 
bird’s support. So far as the writer is aware, no such 
movement was ever detected. It remains then for us 
to explain the phenomena on mechanical principles, or 
else to admit that our theories of the action of 
elastic fluids, such as the air, are erroneous. Such 
explanations have been given, it is true, but so many 
of them are erroneous—indeed, I hope to show that 
only one of them is entirely reasonable—that it seems 
desirable to review them, and to endeavor to show 
that there is one other ,way in which the birds fre- 
quently use the energy of the wind for their support 
and propulsion. 

For convenience in reviewing the explanations al- 
ready suggested, it will be well to divide them into 
three general classes: 

1. Attempts to explain soaring in uniform horizontal 
winds. 

2. Explanations which require the assumption of 
ascending wind currents. 

3. Explanations depending upon a wind continually 
varying in velocity or direction, or both. 

The advocates of the first class of explanations have 
held that some particular shape of the bird’s wings 
might have a peculiar action upon the air, so deflect- 
ing it that the wing would be forced upward and for- 
ward into the teeth of the wind. Others have invent- 
ed highly ingenious but totally inadequate evolutions, 
by the performance of which the bird would be en- 
abled to gain elevation, and eventually travel in any 
direction by sailing down an inclined path. It is not 
necessary here mathematically to treat in detail these 
explanations, though it is entirely possible. It will 
suffice to show by very simple considerations, the es- 
sential fallacy involved in any theory of soaring in 
uniform horizontal air currents. In the first place, 
consider a bird being supported stationary in the wind. 
The downward pull of gravity upon the bird must be 
counteracted by an equivalent upward force. This 
upward force on the bird has its reaction upon the 
air particles under the bird's wings, and the down- 
ward force on the air produces a downward accelera- 
tion of the air particles, which, combining with their 
forward motion, produces a resulting velocity greater 
than the original velocity. This means that the air, in 
passing the bird, has its energy increased, which is 
contrary to the law of the conservation of energy. In 
case the bird is performing evolutions instead of re- 
maining stationary, the force upon the bird and air 
particles varies both in direction and amount, but an 
integration still shows an increase of total energy in 
the wind. 

This is the basis of an exact treatment, and is given 
because the increase or non-increase in total energy of 
the wind when passing the bird furnishes a universal 
criterion for determining the possible correctness of 
any explanation of the phenomenon in question. A 
much simpler conception, however, has been suggested 
by someone, and we will give this briefly before tak- 
ing up the next class of explanations. The air con- 
fined in a railroad car in motion constitutes a true 
uniform horizontal wind with regard to the earth. 
Yet no one could conceive of a bird performing evolu- 





‘tions with motionless wings, and remaining supported 


indefinitely in the air carried by the car. 

In the second class of explanations, it is assumed 
that the lower strata of air moving over the earth's 
Surface are retarded by friction and piled up, thus de- 


Scientific American 


flecting the strata above, and giving the wind a slight 
trend upward. Marked upward wind currents also 
exist over natural wind breaks, and on the slopes 
of hills when the wind is blowing toward the higher 
ground. Soaring, birds, it has been stated by careful 
observers, seem to prefer such places in which to per- 
form their aerial evolutions. Granting the existence 
of upward wind currents, we can understand one way 
in which soaring is accomplished. 

Consider a kite against which a horizontal wind is 
blowing. The pressure of the air is normal to the 
kite surface, and is thus a force directed upward and 
backward. If now the backward component is neutra- 
lized by the pull of the string, the kite will remain 
suspended in the air through the vertical component 
of the wind’s pressure. If we release the string, the 
kite wili drift backward by virtue of the horizontal 
component of pressure, and sink to the ground. Sup- 
pose, however, that the wind takes an upward trend. 
The kite may now be tipped down in front; and if the 
wind is rising at a sufficient angle, the kite may even 
take a horizontal position, and still present the same 
angle to the wind. In this case the pressure upon the 
kite, always normal, will become a vertical force. If 
the wind tends upward at a still greater angle, the kite 
may be tipped down in front until the front edge is 
lower than the back, in which case the horizontal com- 
ponent of the pressure is directed forward opposite 
to the direction of the wind. If the kite could main- 
tain equilibrium, it would advance into the wind under 
these conditions, and remain in the air indefinitely. 
Kite experimenters have observed this very action at 
times, and it is a true case of soaring, or better, aspi- 
ration. 

Thus we see that the existence of upward wind cur- 
rents is sufficient to render flight without exertion 
possible, but that soaring is always or even frequently 
due to such currents is very doubtful. We must then 
look to our third class of explanations to complete the 
theory. 

Prof. Langley, by careful measurements of air velo- 
cities, has shown that all winds are extremely variable, 
his readings having indicated changes in velocity of 
ten miles or more per hour in a small fraction of a 
second. His investigations are fully described in his 
paper, “The Internal Work of the Wind,” but his 
theory will be briefly stated here. A bird flying in 
such a variable wind would be carried along at the 
average velocity of the air, while the alternate puffs 
of high and low velocity would constitute alternate 
virtual winds, first blowing by him in the direction of 
his motion, and then against him in the contrary di- 
rection, his inertia preventing him from following the 
rapid fluctuations. Under these conditions, the bird 
by facing about first toward the virtual wind in one 
direction, and then toward that in the other, could 
always present bis inclined wings to a current of air, 
and obtain a supporting reaction. The facing about 
might be accomplished by sailing in circles, an evolu- 
tion often observed. This in brief was Langley'’s 
theory, and highly ingenious it is. -It may under ex- 
ceptional conditions be the manner in which soaring 
is accomplished, but in ordinary winds the variations 
in velocity certainly cannot exceed fifteen miles an 
hour, and even if these variations occurred extremely 
rapidly, the bird would only be subjected to a virtual 
wind of less than seven miles per hour, which 1s totally 
inadequate to support any known soarer. 

Looked at in a slightly different way, however, the 
writer believes that the variations in velocity of the 
wind may be shown to be sufficient to account for all 
the observed phenomena of soaring. In the first place, 
the relative velocity of the bird to the air, which is 
effective in supporting the former, must be quite high. 
Langley has shown that at certain velocities a plane 
may support as much as three hundred pounds per 
horse-power expended, but this velocity is much higher 
than the five or six miles an hour which is secured 
in the action just described. The bird, then, cannot 
drift with the same velocity as the average wind, but 
must possess a velocity of perhaps twenty miles an 
hour with regard to it, to obtain support with the 
energy available. How, then, can this internal energy 
existing in, the wind by virtue of its streakiness be 
utilized to propel a body traveling at twenty miles an 
hour with regard to it? Obviously, only by taking 
advantage of changes in velecity occurring at right 
angles to the direction of the bird’s motion. Each 
time such a change occurs, the bird has added to its 
velocity a pcrpendicular component, which, combining 
with the motion which it already had, produces a re- 
sultant velocity greater than the initial. Since the 
kinetic energy due to the bird’s motion is proportional 
to the square of the velocity, and since the square of 
the resultant velocity is the sum of the squares of 
the initial and the impressed velocities (being perpen- 
dicular to each other) it is evident that the bird has 
absorbed all the energy which the variation in the velo- 
city of the wind could impart, and converted it into 
energy of motion in its new path. Of course, if the 
acquired energy is being continually used for support, 
no increase in velocity will result. 





In performing such an cvolution, the bird would be 
forced to bring its wings into a more or less vertical © 
position, to take full advantage of these horizontal 
puffs of wind, and this probably accounts for the fre- 
quency with which soaring birds move in circles, for 
while moving thus, the centrifugal force allows them 
to tip up the plane of their wings. In describing this 
path, the center of the circle may drift with the aver- 
age wind, while the bird takes advantage of every 
favorable puff to produce an acceleration perpendicu- 
lar to the tangent at the time it occurs. The writer 
has many times observed sea-gulls soaring ages « 
such distorted circles as would be produced by this 
action, In this action the bird takes full advantage id 
the “internal work of the wind” to maintain the ve 
city for support which its ratio of weight to boteacbx 
face renders most efficient. 

Whether or not this proves to be the final solution 
of the problem, it is evident that soaring is much too 
complicated for man to imitate, at least until he has 
had long experience with motor-driven machines. 
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end and placed in a closed case; the case also contains a. 
number of small weights (the larger of platinum wire, 
the smaller of silk thread) which, with the ald of a 
handle, can be placed on the flexible thread or ribbon, 
The flexure of the thread when Gr get champ apd 


weight which produces it; a conveniently slesee spider 

thread serves as a sight-line for the measurement of . 
the displacements. A glass thread 10 centimeters long, 

and one of two-tenths of a millimeter in diameter, 

will support by flexure a weight of more than 100 milli- 

grammes, and, if provided with an optical arratige- 

ment which magnifies one hundred times, will serve to 

weigh to one-thousandth of a milligramme. To avoid 
the inconvenience caused by subsequent elasticity, the 

balance is provided with a stop, which enables the 

flexure to be maintained after unioading. Salviont 

finds that the loss of weight of musk by volatiifza- 

tion is clearly demonstrated by this instrument. The 

loss is proportional to the time. 


In a study of the circulation of the atmosphere of 
the sun, in the Monthly Weather Review, Prof. Frank 
H. Bigelow presents a mass of data and observations | 
showing that “the sun should be regarded as an in- 
cipient binary star.” Recent scientific work in. invest! 
gating the circulation of the soiar atmosphere in ac- 
cordance with the laws governing the convective and 
radiative action of a large mass of matter contracting 
by its own gravitation, have led Prof. Bigelow to the 
hypothesis, that “the single fiery envelope conceals 
two disks.” A series of observations extending over 
many years on the period of solar rotation at various 
points on the surface shows that “the same meridian 
of the sun is seem twice in a single rotation of the en- 
tire mass, first as the eastern limb, and second, thir- 
teen days later, as the western limb. Whatever may be 
the intrinsic activity of the sun at a given zofe and 
on a given meridian, that display becomes visible twice, 
first to the east, and second, to the west.” The tables 
prepared by Prof. Bigelow giving the rate of angular 
rotation of various zones of the sun's surface show that 
it is far from uniform, being increased in proportion to 
the distance from the equator. As yet little has been 
done regarding “the fundamental problem of the mode 
of the internal solar circulation.” This difference of 
external activity of the sun “on two opposite sides of 
its mass, as if a certain diameter had greater energy 
than the one at right angles to it,” is similar to a re- 
cent discovery of Prof. Bigelow in regard to the earth’s 
atmosphere, and leads him to the conclusion already 
stated, that “this persistent excess of outflowing energy 
on two opposite sides of the sun suggests the possi- 
bility that the sun should be regarded as an incipient 
binary star where the dumbbell figure of rotation pre- 
vails instead of the spheroidal. If this is really the 
case, and the evidence suggests it, then there would be 
a reason for the existence of the two primary centers 
of activity of the sun instead of its having a single 
center. From this we would expect to find that the 
sun has two magnetic and two meteorological systems, 
and indeed some double-acting system appears to im- 
press itself generally upon the solar cosmical relations. 
This view is quite in harmony with the well-known fact 
of the existence of numerous binary systems of suns 
more or less widely separated, and it can not be regard- 
ed as unlikely that the sun is developing in the same 
way. The enormous mass of the sun would seem. to 
entice its constituents to group themselves preferably 
about two centers for the physical processes involved in 
circulation and radiation, rather than about one, and I 
suspect that this is the correct explanation of several 
well-known phenomena,” 































































ee 


i's 


enced laorinitedecn-abinsir. 
7 


























344 


A GERMAN HIGH-SPEED LOCOMOTIVE. 

It will be remembered that toward the close of the 
recent high-speed electrical tests on the Berlin-Zossen 
government railroad, it was decided to carry out an- 
other series of tests, this time of steam locomotives, 
to determine what was the highest practicable speed 
that could be obtained with railroad trains of a given 
locomotives of exceptional 
The accom- 


weight hauled by steam 
power designed especially for this work. 
panying illustration was made from a photograph of 
cne of these engines which, a short time ago, was 
completed at the works of Messrs. Henschel & Sohn, 
Cassel, Germany. The locomotive was designed to 
haul a train of four or five corridor passenger coaches, 
of a combined weight of 200 American tons at a sus- 
tained speed of 80 miles an hour, and with an indicated 
horse-power of 1,400. 

The locomotive is a three-cylinder compound, with the 
high-pressure cylinder located inside, and the two low- 
pressure cylinders on the outside, of the frames. The 
inside high-pressure cylinder is connected to a crank 
on the axle of the forward pair of driving wheels, 
while the low-pressure cylinders are connected to the 
rear driving wheels; all four wheels are coupled to- 
gether. Forward under the smokebox is a four- 
wheeled truck, and another four-wheeled truck is 
located beneath the firebox. 

The tender is carried on two four-wheeled trucks, 
and all the wheels, both of locomotive and tender, are 
fitted with both hand and air brakes, the latter work 
ing under a pressure several pounds higher than is 


customary. The total length or the engine from the 
front of the locomotive to the rear of the tender is 
81 feet. The peculiar appearance of the locomotive is 
due to the fact that both the engine and tender are 
completely incased in a sheet ateel covering, which is 
finished at the front of the locomotive with a wedge 
shape, with the object of reducing the air resistance 
The chief engineer has his cab in this wedge-shaped 
front, which is provided with large glass windows to 
give him an unobstructed view ahead. He has an 
assistant engineer in the cab, who takes his turn at 
stoking with the freman. Communication between the 
fireman and engineer is had by means of running 
boards located inside the engine casing; while at the 
rear of the tender there is a gangway, which permits 
of communication from end to end of the train, from 
the engineer in his cab to the conductor or “guard” 
at the rear of the train. 

The locomotive has a grate area of 50 square feet, 
and a heating surface of 3,000 square feet. The 
capacity of the tender is 4,000 gallons of water and 7 
tons of coal. When it is fully equipped for service, 
the locomotive weighs 177,000 pounds, and the tender 
128,000 pounds, the total weight of engine and tender 
being, therefore, about 150 short tons. This load has 
been so distributed that the concentrated wheel load 
will in no case exceed that which is allowed by the 
Official regulations. It is interesting to know that this 
Incomotive, which has been designed according to 
Baurat Wittfeld’s data, is to be exhibited at the St- 
Louls World's Fair after a series of trial runs has been 
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A New Mineral from Ceylon,* 
BY SIR WILLIAM RAMSAY, 

In the beginning of February I bought from Mr. 
Holland five hundredweight of the mineral described 
by Prof. Dunstan in Nature. It crystallizes in cubes, 
and the density is substantially that found by him. 
Mr. Tyrer, of the Stirling Chemical Works, Stratford, 
was so kind as to promise to work it up for me, and 
the process is still being carried on. 

I had hoped to have positive and definite results to 
communicate before describing its constituents, but the 
publication by Prof. Dunstan of an analysis, and his 
statement that he is still engaged in its investigation, 
makes it necessary to write this letter. 

The mineral, when heated alone, gives off 3.5 cubic 
centimeters of helium per gramme; fused with hydro- 
gen potassium sulphate, the amount is increased to 9.5 
cubie centimeters. From this source I have already 
stored about 12 cubic feet of pure helium extracted in 
Mr. Tyrer’s works. 

It was at first believed that the mineral was rich in 
uranium, but different specimens contain only from 8 
to 12 per cent of that element, agreeing in this respect 
with the analyses published by Prof. Dunstan. Next, 
the other main constituent was believed to be zir- 
conium, but the high density of the mineral rendered 
this improbable. An analyst of high standing, whose 
daily business it is to analyze minerals of this kind, 
returned 82 per cent of zirconia as a constituent; the 
percentage of thorium was trifling—under 1 per cent 
The mineral contains practically no thorium; this has 
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Deen repeatedly confirmed in my laboratory. Nor does 
it contain any appreciable amount of cerium, lan 
thanum, and didymium. The oxalate is almost com- 
pletely soluble in excess of ammonium oxalate—a re- 
action, which excludes thorium and the cerium group, 
but which points to zirconium. The equivalent of the 
elements of the oxalate group, which I at first took for 
zirconium, excludes the presence of any large quantity 
of zirconium, although that element is undoubtedly 
present. Fractionation shows that the oxalate precipi- 
tate (the portion soluble in ammonium oxalate) gives 
equivalents between 25.0 (the most insoluble portion 
of the double sulphate) and 44.7 (the most soluble 
portion); by far the major part of the element has the 
last-mentioned equivalent. The separation of this por- 
tion is now being carried out with large quantities of 
material; several hundredweight is being worked up. 

Assuming that the element is a tetrad, which is 
probable from its behavior, it undoubtedly possesses an 
equivalent approaching the highest number (44.7), 
and for this there is a gap in the periodic table be- 
tween cerium and thorium; one at least of the elements 
present (supposing that there is more than one pres- 
ent) will probably have an atomic weight of about 177. 
preceding tantalum (182.5) in the horizontal row of 
the: periodic ‘table. 

IT am at present engaged in mapping the spectrum of 
this new body or bodies. 

As for the radioactivity, the mineral was bought 
in the hope that it would have a high content of 
radium. There is a trace of radium present, due, no 
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doubt, to the change of the uranium 
which the mineral contains. But the radio-activity 
due to this source is certainly not 5 per cent of the 
total. 


spontaneous 


decay of the emanation appears to 
point to the presence of a radio-active element closely 


The period of 


resembling thorium X The half value is 50 or 5i 
seconds, and while this is not quite the time for the 
decay of thorium emanation, it very nearly approaches 
it; at present the balance of evidence appears to point 
to the presence of an element closely resembling 
thorium, but not identical with it. The total radio- 
activity, moreover, is much greater than can be ac- 
counted for by the supposition that the one consists of 
pure thoria. Within the limits of a letter I am obliged 
to omit many more characteristics of this curious ore 
which have been ascertained, but I hope soon to be 
able to publish more definite results; as it is, I regret 
to have been obliged to tell an imperfect story. 

I should like to conclude by acknowledging the great 
assistance given me in this work by Mr. Tyrer and by 
my students, Messrs. Gimingham and Le Rossignol. 

— ee ee 
Utilizing Whale Carcasses, 

It is announced that the American company which 
established the plant at Balena, Newfoundland, using 
the Russmuller process of utilizing the carcasses of 
whales, has met with complete success and that the 
established new 
Cape 


of Newfoundland has 
plants at Chateau, St. Lawrence, Agnaforte, 
Royal, and Snooks Arm. There are now in the course 


government 





of construction and nearing completion plants at St. 
Mary's, Trinity, Safe Harbor, Lemonine, Lance au 
Loupe, Cape Charles, Notre Dame Bay, and one in 
Labrador, all of which are operated under the same 
process. Up to 1892 the business of utilizing com- 
mercially the carcasses was carried on by an Englist 
syndicate, which employed a number of experts, but 
gave up the business after expending a capital of 
$180,000. Every ounce of the whale is used in the 
manufacture of oil, stearin, bone meal or bones, and 
other articles of commerce which are shipped abroad. 
This new industry employs a capital of more than 
$1,000,000 and furnishes employment to over 1,000 men, 
many of whom were forced to go elsewhere each season 
to obtain work. 
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Discovery of a New Comet by Dr. Brooks. 

Dr. William R. Brooks, director of Smith Observatory, 
and professor of astronomy at Hobart College, discover- 
ed a new comet on the evening of April 16, in the con- 
stellation Hercules. Its position at discovery was 
right ascetision 16 hours, 58 minutes, 10 seconds; dec- 
lination north, 44 degrees, 10 minutes. 

A second observation was secured on the evening 
of April 17, with a position of right ascension 16 hours, 
55 minutes, 5 seconds; declination north, 44 degrees, 
48 minutes. This gives a daily motion of three 
quarters of a degree in a northwest direction. The 
comet is at present a fairly bright telescopie object 
with a short tail. 

It is the first comet of 1904 and the twenty-fourth 
comet discovered by Prof. Brooks, 
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THE “WOLVIN,” THE 
LARGEST FRESH-WATER 
STEAMSHIP AFLOAT. 

BY W. FRANK M CLURE. 

On April 9 the new 
steamer “Augustus B. 
Wolvin,” the largest 
fresh-water vessel in 
the world, was launch- 
ed at the yards of the 
American Shipbuilding 
Company at Lorain, O., 
harbor Inasmuch as 
this vessel is 62 feet 
longer than the largest 
vessel ever before built 
for the Great Lakes, 
and embraced several 
important new features 
of construction, the 
launching was of un- 
usual interest through- 
out the industrial 
world and was wit- 
nessed by some 20,000 
pcople Men from the 
oast yards were pres- 
ent 

In dimensions, it is 
said that there are few 
strictly freight vessels 
upon the ocean that ex- 
ceed the ““Wolvin.” She 
is 560 feet over all, 540 
feet keel, 56 feet beam, 
and has a depth of 32 
feet She is built of 
steel, and in this con 
nection it is a _ note 
worthy fact that she is 


just twice the 
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feet and at the bottom 
24 feet. This form of 
construction, “it will at 
once bu seen, will best 
accommodate the auto- 
matic “clamshell” un- 
loading machines, by 
keeping the ore cargo 
at all times within the 
grasp of the giant 
scoop. This will there- 
fore obviate the great. 
est difficulty heretofore 
experienced in operat- 

ing these machines. 
The space between the 
sides of the hopper and 
the ‘sides of the vessel 
is used for water hbal- 
last, 80 that the 
latter, as well as 
being. in the usual 
double bottom under- 
neath the hopper, ex- 
tends up the sides to 
the height that may: be 
desired. The water-bal- 
last space is divided 
into compartments by 
water-tight athwartship 
bulkheads at intervals 
of some 60 feet. The 
total water-ballast ca- 
pacity is 6,000 tons of 
water. Instead of the 
ordinary hold stanch- 
ions, there is a system 
of girder arches which 
support the upper. deck 
as well as the sides of 
the ship. More 








length of the — 
first steel ves 
sel built for 
the lakes in 
the year 1887, 
About three 


years ago four 


CAAGO HOLD 
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the yards at . 4 3: 
owen 1h 
Lorain with a Miu, ee c 4 a 6.e a” 
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feet, 52-foot 
beam and 30- 
foot depth. 
These were the 
‘*John Ww. 
waees.” “J... Jd. 
Hill,” “Isaac 
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L. Elwood,” 
and the “Eden- 
born.” The 
cost of the new 
Steamer “Wol 





than 750,000 
rivets were 
used in the 
construction of 
this vessel, In 
ali, it contains 
4,500 tons of 
steel, 

There. are 
thirty-three 
hatches with 
12-foot centers. 
Hach hatch 
measures 33 x 
9 feet in the 
clear. The 
patent hatch 
covers are 
opened and 
closed by ma- 
chinery, The 
only erections 
on the. spar 
deck are the 











vin” is close to 
a half-million 
dollars. On ac- 
count of the 
duilding of 
chis boat, the 
drydock at 
Lorain was 
lengthened 60 
leet, at a cost 
of $10,000 

One of the 
n.st interest- 
ing features 
connected with 
the construc- 
tion of the new 
vessel is the 
shape of the 
cargo nold, 
Which is built 
in the form of 
a hopper, with 
Sides that 
slope from the 
Main deck to 
the tank top, 
and ends built 
On the ame 
Slope. The con- 
tinuous length 
of this hopper, 
without divi- 
sions of any 
kind, is 409 
feet. Its width 
at the top is 43 


7. 


Length, 560 fect; Beam, 66 feet; Depth, 32 feet ; Cargo capacity, 12,500 tons. 


THE “ WOLVIN,” THE LARGEST FRESH-WATER SHIP IN THE WORLD. 


diningroom 
skylight aft, 
the coamings 
around the en- 
gine and boil- 
er opentngs, 
and the pilot- 
house and 
texas forward. 
Steam has 
been used in 
every - possible 
instance where 
manual labor 
could be saved. 
On the spar 
deck there are 
six Sinch by 
10-inch ~single- 
drum engines, 
each carrying 
a steelwire 
mooring line. 
Then there is 
a stecm wind- 
lass to be uted 
for handling 
the two 8,000- 
pound anchors, 
while ‘on. the 
spar deck aft 
there is a 
‘steam capstan. 
The cargo 
hold, hereto- 
fore described, 
has a capacity 
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of 12,500 tons of coal or 401,000 bushels of grain. The 
vessel is expected to carry from 10,000 to 11,000 tons 
of iron ore on an 18-foot draft. In her coal bunker, 
which is located in front of the boiler room, she will 
carry 350 tons of fuel. During the early part of May 
the “Wolvin” will take ‘on a cargo of 12,500 tons of 
coal at Lorain for the head of the lakes, and will 
thereby break all cargo records of the Great Lakes. In 
order to accommodate this vessel at some of the lake 
ports, quite extensive harbor improvements would be 
necessary. It is probable that her lower lake destina- 
tion this season will be at Conneaut, the “Carnegie 
port,” where the giant automatic unloaders were first 
installed, and where they are found to-day in largest 
numbers. 

Comfortable staterooms, social parlor, and dining- 
room for the owners of the “Wolvin” and their families 
are situated immediately under the pilothouse and 
texas. The officers’ quarters are on the deck immedi- 
ately below those of the owners. Alongside of the 
engine aft are the quarters of the engine-room officers. 
The kitchen, dining-room, and messroom for the crew 
are also in the after end of the ship. 

The new vessel has quadrupleexpansion engines, 
cylinders 18%, 28%, 43%, and 66 inches, and having 
a 42-inch stroke. All the propelling machinery is 
located in the after end of the vessel. There are two 
boilers, both of the Babcock & Wilcox type, using 250 
pounds working pressure, and the steam is superheated. 
Mechanical stokers are used, which is in keeping with 
the policy that nothing that can be done by machinery 
shall be done by hand. The coal is first fed into hop- 
pers, from which it passes on to traveling grates. The 
ashes are taken from a point at the rear of the boilers 
and thrown overboard by means of steam-driven ele- 
vators. The boilers are fitted with a system of in- 
duced draft. 

The new freighter, aside from its size, will be striking 
fm appearance among other vessels of the Great Lakes, 
in that it is painted yellow. The bodies of most lake 
freight vessels are black in color. The vessel is named 
for Mr. A. B. Wolvin, of Duluth, who was instrumental 
in having this great ship built. 


The Commerce of the Siberian BRallway. 

The total distance from St. Petersburg to Port Arthur 
by the Russian Trans-Siberian Railway and the Rus- 
sian lines in Manchuria is 5,913 miles, or practically 
twice the distance from New York to San Francisco. 
This ia one of the numerous interesting facts about 
Russia and her railway and commercial systems pre- 
sented in a monograph just issued by the Department of 
Commerce and Labor through its Bureau of Statistics, 
entitled “Commercial Russia in 1904." The publica- 
tion, which occupies more than 100 large pages, dis- 
cusses in detail present commercial and financial condi- 
tions in Kussia and other subjects closely allied there- 
with. Area, population. railways, water transporta- 
tion, methods of communication, agriculture, manu- 
factures, commerce, and many other subjects of this 
character are among those discussed. Agricultural 
conditions, and especially Russia as a rival of the 
United States in wheat production; mining conditions, 
and especially Russia as a rival of the United States 
in mineral of] production; manufacturing conditions, 
and Russia as a possible competitor of the United States 
in the markets of the Orient for manufactures are dis- 
cussed in detail. 

Regarding the railways, which are a subject of es- 
pecial interest at the present time, in view of present 
conditions in Russia and the Orient, the report says: 

The importance of railways as means of communica- 
tion is now greater than that of the rivers and other 
water routes, as is shown by accompanying tables 
The building of the trunk lines, with the exception of 
the St. Petersburg-Warsaw-Vienna, built during the 
years 1845-1848 and 1853-1862, respectively, and the St. 
Petersburg-Moscow (Nicholas line), constructed be- 
tween 1843 and 1851, dates back to the decade between 
1860 and 1870. These years witnessed the construc- 
tion of the entire group of railways, with Moscow as 
their common starting point, viz.: Moscow-Nijni-Nov- 
gorod (1861-62), Moscow-Voronezh (1862-1869), Mos- 
cow-Volodga (1862-1872), Moscow-Kharkov (1866-1369), 
with its branch to Kief (1868-1870), and Moscow-War- 
saw (1866-1871). Next in point of time comes the con- 





struction of roads connecting the biack-soil region - 


with its natural outlets, the ports of the Baltic and 
Black seas: Riga-Tsaritsyn (1861-1871), Kief-Konigs- 
berg (1870-1873), Libau-Rommy (1871-1874), and Sam- 
ara-Viasma (1866-1871), all of which lead to the Bal- 
tie. Simultaneously lines were built connecting each 







war of 1878-79 caused an almost 
of railway bvufiding. It was only 
beginning with 1880 that activity in . 
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this field was again resumed, but the character and 
method of construction of the newly-built roads 
changed abruptly. In place of the former trunk lines, 
connecting either the black-soil area with the sea- 
boards of the Baltic, Azov, and Black seas, or with 
the central industrial region around Moscow, these 
years witnessed the construction of great strategic 
railroads, such as the Trans-Caspian, the Polessie sys- 
tem, besides roads primarily destined for the service 
of relatively small though important industrial regions 
(Catherine line, Ivangorod-Dombrovo). Moreover, the 
system of granting franchises (concessions) was sup- 
erseded by the building and working of roads directly 
by and on account of the state. At the same time the 
redemption by the government of ‘great railway sys- 
tems was going on, so that for some time it seemed as 
if all private roads were going to be acquired by the 
state. Although of late greater latitude has been given 
to private initiative, by for the greater part of Russian 
railways is in the hands of the government. Out of 
36,673 miles under the control of the ministry of com- 
munication on January 1, ly(4, 24,436 are worked by 
the state, and 12,237 miles only by private companies. 

The adverse years, 1891 and 1892, gave a new im- 
petus to railways. “In order to give employment to the 
starving peasantry” the government undertook and en- 
couraged the construction of new roads. A new era 
of railway building began with these years, which, in 
its vigor, soon surpassed anything seen not only in 
Russia itself but anywhere else in Europe. Thus, 
while during the above years the number of versts 
opened for traffic was but 123 and 419 respectively, the 
succeeding years mark the beginning of an exceedingly 
energetic expansion of the railway system, whose ter- 
mination does not seem to be at hand even in the near 


future. According to official figures there were opened 

for traffic during: 
Year. Miles. 
BEE ndncneccccepescecseceensadeesesgus 1,043 
I pas bec stc 0d dce ons cesedaetusecdee 1,147 
SD 6.060.066 6 k0060 06646990 6s cetacean bans 1,277 
| Pree rrr Terr err re Seer errr 1,953 
BEE 6.06500 06 0000000000 Seep siathenexvaNras 1,190 
BD. vvcscecevesecoedt-sunesaeesqucsetad 1,897 
DL or caped cere tkthdnes cs eu kennendan 3,297 
EE, opv¢en00neged G6 606000 0eesEROEES¥S 1,647 
ES who aiastie iveie > works © heB a eee a Aaae bn eee 


These figures include roads built not only by the 
state, which has its hands full with the construction of 
the grand trans-Siberian railway, but also by corpora- 
tions whose activity now almost surpasses that of the 
early years of the decade beginning with 1870, the first 
period of great railway coustruction, when the building 
of roads, for some time at least, became the monopoly 
of a few private companies. At present franchises are 
eagerly contested by competing corporations, a fact 
unheard of until recently in Russia, where the state, 
not so very long ago, had yet to guarantee the interest 
on the stock and bonds of the chief railroad corpora- 
tions. The ministries of finance and transportation 
have, during the latest years, been literally swamped 
with petitions coming not only from railroad and con- 
struction companies, but also from representatives of 
“local interests,” as mining, manufacturing, and agri- 
cultural groups. The length of Russian railways in 
Europe alone has thus considerably increased during 
the last ten years, and surpasses now that of France 
and Great Britain, respectively, being inferior only to 
that of Germany. 

Simultaneously with the redemption of the greater 
part of Russian railways the government undertook 
the difficult task of regulating the railway tariffs for 
both passengers and goods. The principles adopted 
were those of the “zone” tariff, and the results of the 
innovation have been very encouraging, for both pas- 
senger and freight traffic have increased considerably 
since the introduction of the new tariffs. 

The present state of the Russian railways, according 
to the recently published returns of the ministry of 
communications, is stated as follows: At the begin- 
ning of 1902 the total length of all Russian railways 
(exclusive of railways in Finland) was 35,187 miles, 
of which 28,982 miles were in European Russia, 5,138 
represented the length of railways in Asia (exclusive 
of the Manchurian Railway), and 1,067 were secondary 
railways of local character. Of this total of over 35,187 
miles, 23,557 miles, or over 67 per cent, were owned 
and operated by the government. The value of this 
system, exclusive of the local secondary roads, is given 
as 5,149,399,000 rubles, or about 99,000 rubles per verst. 
Of this grand total expended in the construction of 
railways the government's share is 4,914,805,000 rubles, 
or about 95 per cent. This amount includes the value 
of all corporate securities, both stocks and bonds, the 
income from which was guaranteed by the government, 
those of the bonds amounting to 2,920,428,000 rubles, 
which are held by the treasury, and the total amount 
of subsidies granted for the cohstruction of railways. 

For January 1, 1904, the length of the entire Russian 
re eens in 

1,555 miles of the eastern Chinese road, is 
phar ead as 36,673 miles. Of this total, 31,493 
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Of the 
the government operates 19,256 
miles, while 10,954 miles of railway of general interest 
and 1,312 miles of railways of local interest were oper- 


miles were in Europe and 5,180 miles in Asia. 


European railways, 


ated by private corporations. The total length of 
double-track roads was 6,830 miles. The length of 
miles opened for operation during the year 1903 was 
446 miles. The total number of miles under construc- 
tion was 3,931. 

For the five years 1897-1901 the net earnings per mile 
of the American railways and railways in European 
Russia compare as follows: 


Russian 

American railways in 
railways. Europe. 
BONS “x ocedencco deeded $2,016 $1,789 
ME. a 6ance sade des oeew 2,325 1,778 
Mn) cviseeenesaeneves 2,435 1,705 
EE. 96.55 weet ab 0nt 650% 2,262 1,664 
Ps ce acacceapeewen 2 854 1,493 
Average $2,378 $1,686 

It is seen that the net average per mile earnings of 


the American railways for the period in question are 
over 40 per cent higher than those of the Russian rail- 
ways. Still more unfavorable comparisons might be 
drawn if the financial accounts of the Russian railways 
were set side by side with the same accounts of Euro- 
pean railways having a much larger density of traffic 
thgn the United States railways. 
———_————9- oe Oo” 
Engineering Notes. 


An immense scheme of additional irrigation for the 
Punjab, costing 64% crores of rupees, is being prepared, 
and in order to keep pace with what is being done, 
the government of India has sanctioned a second chief 
engineer for irrigation for that province. 


A new type of automatic loom has been devised by 
two Burnley operatives. In this device all the features 
of the existing Lancashire loom are retained, and by 
the introduction of a hopper containing weft in steel 
tubes and some simple mechanism on the slay, an auto- 
matic loom is produced. When the weft thread breaks, 
the weft fork sets in motion mechanism which forces 
the old weft tube out of the shuttle at the top, a full 
tube immediately taking its place at the bottom. 


Pulverized coal for combustion under steam boilers 
was the subject of a paper read at a recent meeting 
of the Western Society of Engineers, Chicago, by Mr. 
John .M. Sweeney. According to the results of com- 
parative trials cited by him, 9.4 pounds of water, equiv- 
alent evaporation from and at 212 deg. Fahr., were 
realized per pound of fuel with the pulverized coal and 
7.5 pounds per pound of fuel with hand firing. On 
the basis of combustible the equivalent evaporation in 
the two cases was 10.47 and 8.4 pounds, respectively. 


A record railroad run is to be inaugurated by the 
London and South-Western Railroad of England in 
connection with the recent decision of the American 
Steamship Line to make Plymouth instead of South- 
ampton the port of call in their transatlantic traffic. 
The boat train of this company is to convey the 
passengers direct from Plymouth to Londen without 
a single schedule stoppage, a total distance of 230% 
miles, in 270 minutes. This will represent an average 
speed of 51.27 miles per hour, which considering the 
difficult nature of the track will be a commendable 
performance. Furthermore, it will constitute the long- 
est railroad run without a stop in the world. 


The famous Morris Canal in New Jersey is practically 
condemned in a report just rendered to Governor 
Murphy by ex-Governors Werts, Griggs, and Voorhees. 
The canal company was incorporated in 1824 and built 
this waterway soon afterward, from Phillipsburg on 
the Delaware River to Jersey City, a distance of 106 
miles. A number of reservoirs were constructed, some 
of which are now summer resorts and surrounded by 
valuable estates. The State has a right to take the 
canal in 1974. It was leased in 1871 to the Lehigh 
Valley Railroad Company, which has since operated it. 
The eminent commissioners report that even were the 
property in perfect condition, it could not be operated 
at a profit. The decline in its value has been due to 
the construction of railways which became powerful 
competitors, carrying freight at cheaper rates than is 
possible with the canal boats except at a loss. Event- 
ually all traffic was diverted from it except the trifling 
amount from the lessee. At the present time it stands 
in the way of needed public improvements, but its 
abandonment involves the untangling of a complica- 
tion of interests, including the stockholders of the 
canal company, the lessee railroad company, the State, 
the municipalities along the route, the landholders 
about the reservoirs, and the people having contracts 
for important water rights, not to mention a. lot of 
trifling claimants for consideration. While the aband- 
onment is assured, it now appears that it wil! involve 
more trouble and delay than the original construction 
of this canal, once the pride of northern New Jersey.— 
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Correspondence, 





Prevention of Premature Firing of Big Guns. 
To the Editor of the SciENTIFIC AMERICAN: 

Referring to the gun explosion on the battleship 
“Missouri” on the 13th instant, will inquire if jt would 
not be a simple mechanical problem to design a device 
which would make it impossible to fire one of these 
guns until the breech was closed, similar in principle 
to the safety attachment on the handle of a Smith & 
Wesson pistol, which prevents the trigger being pulled 
until the palm of the hand grasps the handle? 

GeorGeE Breck. 

San Francisco, Cal., April 15, 1904. 

[The latest types of guns are provided with a safety 
device for the purpose of preventing premature firing. 
The gun is fired by closing an electrical circuit, and 
the contacts are not in a condition to close until the 
breechblock is entirely screwed home.—Eb.] 





The Blondlot, or N-Rays, 

In this laboratory we have obtained uniformly nega- 
tive results in experiments on the Blondlot rays. Our 
experiments were made with the help of seven ob- 
servers, including five doctors, one student, and one 
laboratory attendant. Calcium sulphide screens ren- 
dered fluorescent in a separate room by burning mag- 
nesium were employed. They were brought into an 
absolutely dark room in which the observers had been 
kept for some time. Two forms of screens were used: 

(1) Flat sereens on which a circular area on a slip 
of glass is covered by calcium sulphide. 

(2) The later form in which a circular area at the 
back of the hemispherical lens is covered by calcium 
sulphide. 

The screens were either held by the hands of the 
observers or were clipped on stands. 

The observers were told first to look steadily at the 
screens and report any variation in brightness, calling 
out “bright,” “dimmer,” “dim,” “brighter,” etc., as 
the appearances seemed te change. Even with the 
screens on the slips of glass the observers after a few 
moments were able to call out the changes, although 
there was no attempt at muscular contraction. With 
the lens form of screen the changes in brightness were 
very marked. 

We next attempted to find whether muscular contrac- 
tion behind the screen caused an increase of bright- 
ness. Of course, where the observer sees a change in 
brightness without muscular contraction it is easy to 
be misled on this point. We made the observer con- 
tinue to call out the degree of brightness, and we 
contracted the muscles of the arm behind the screens 
sometimes after he had called out “bright” and some- 
times after he had called out “dim.” In the great 
majority of cases the effect we looked for did not fol- 
low. In the few cases in which it occurred we 
naturally attributed the results to the changes in 
brightness which can be observed without any mus- 
cular contraction. 

We next told our observers to look, as it were, into 
the distance beyond the bright spot, and to report on 
the brightness of the screens. When the accommoda- 
tion of the eyes for the near vision was relaxed they 
reported without exception that the brightness of the 
screens was constant, and that muscular contraction 
made no difference. 

When observers were then asked to touch the backs 
of the screens, thus warming them, they reported an 
inerease of brightness. 

It is not easy to explain the phenomena we have de- 
scribed. We believe that there is difficulty in accommo- 
dating for the fluorescent circle, and that there is a 
wavering movement of the ciliary muscles, and prob- 
ably also a wavering in the size of the pupils. Yet it 
is asserted that we can focus a point of light in a dark 
room, and it is difficult to see why the fluorescent 
screen cannot also be kept steadily in focus when it 
consists of a flat glass slip with fluorescent circle. 
In the case of the later, and presumably more success- 
ful form of apparatus, the difficulty is easily under- 
stood. In that form the fluorescent rays proceed from 
the back of a hemispherical lens, that is, from a point 
within the posterior principal focus, and they are 
widely divergent and thus strain the accommodation of 
all but near-sighted people. The fact that in every 
instance we found that the light becomes steady after 
relaxation of the accommodation is very striking. 

But the phenomena observed by us do not go any dis- 
tance toward explaining the results described in M. 
Blondlot’s papers. How is it that he and many of his 
compatriots see increase of brightness under condi- 
tions in which we see none? Is the explanation to be 
found in the paper by Heinrich, “Die Aufmerksamkeit 
und die Funktion der Sinnesorgane” (Zeitschr. fiir 
Psychologie u. Physiol. d. Sinnesorg., vols. ix. and xi.), 
in conjunction with our observations? Heinrich found 
after many careful experiments that the pupil dilates 
when attention is directed to an object situated in the 
fleld of indirect vision, and that it dilates still more 
during a short mental effort, such as a calculation. He 
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found also that on directing attention to an object in 
the field of indirect vision the ciliary muscle relaxes, 
thus diminishing the curvature of the crytalline lens, 
and that during mental calculation this change is very 
marked, causing a curvature even less than that re- 
quired for vision of a remote object. He found also 
that under the same conditions the axes of vision tend 
to become parallel or even divergent. 

Can it be that the mental condition of some ob. 
servers in a state of expectancy reacts on the intrinsic 
muscles of their eyes, and thus they see what they 
think they should see? 

We have also experimented with the rays from a 
Nernst lamp, but without result.—Physiological Lab- 
oratory, the University, Glasgow, March 29. John G. 
McKendrick, Walter Colquhoun, in Nature. 

TWO HOME MADE WIRELESS TELEGRAPH RECEIVERS. 

Wireless telegraph receivers or “kumascopes,” to 
adopt the name given them by Prof. Fleming, nearly 
all depend upon the principle of an imperfect contact in 
a local circuit being made better by oscillations gen- 
erated by the Hertzian waves. Most of these kuma- 
scopes have an exceedingly simple form and can be con- 
structed by any amateur. One of the simplest is that 
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shown in Fig. 1, which only requires two binding 
posts, two pieces of No. 12 aluminium wire, and a 
large sewing needle. The wires A are supported at 
an angle with each other, as shown in the diagram, 
and across them lies the needle B. The kumascope 
is connected up in the usual way to a telephone re- 
ceiver D and a local battery C. Care should be taken 
to make the battery sufficiently weak, for this is a 
very common cause of failure. A battery of suitable 
power can be made by filling a half-pint fruit jar half 
full of water and dissolving in the water a heaping 
teaspoonful of common salt. An electric-light carbon 
and an ordinary battery zinc rod may then be used 
for the electrodes. The kumascope may be used in 
connection with transmitting apparatus, such as that 
described in the Screntiric AMeRicaN of September 14, 
1901. The Hertzian waves sent out by the transmitter 
will be detected by thggpisual bubbling or buzzing noise 
in the telephone. In our diagram we have shown 
one of the binding posts comected with the ground, 
and the other to the antenna. - This is necessary only 
where considerable distances are to be covered, but 
may be dispensed with where the transmitter and re- 
ceiver are both located in the same room or building. 
The imperfect contact in this kumascope is due to the 
thin film of oxide which always covers the surface 
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of aluminium. The film is sufficiently thick to nor- 
mally prevent the passage of the low-power current of 
the local circuit, but its conductivity is readily in 
creased by the peculiar action of the electric surgings 
or oscillations set up in the aluminium wires by the 
Hertzian waves, The resistance of the oxide, how- 
ever, is immediately restored when the oscillations 
cease, and the buzzing sound in the telephone is there- 
fore due to the rapid variations in the battery cur- 
rent. 

Another kumascope which will be found just as 
easy to make, and which gives equally good results, 
consists of two strips of copper or tin secured to a 
board, as shown, and having notches cut in their ad- 
jacent ends to form a seat for a carbon ball. The ball 
may be carved out of an electric light carbon and 
rounded off smoothly with a file. Connections with 
a telephone and local battery are made, similar to 
those described above. The imperfect contact between 
the carbon ball and the copper strips normally offers 
a great resistance to the current in the local circuit 
which is greatly lessened by the electric oscillations. 
It will be observed that both of these kumascopes are 
self-restoring, that 1s, they require no tapper or other 
mechanical device to effect decoherence, 















































































Electrical Notes, 


Some interesting experiments have been carried 
in Milan with an electric street railroad car 
with a single-phase alternate-current motor — 
series laminated field type. This motor is 
of Dr. Finzi, and ae 
periods per second. The moter weighs 16 it 
weight. - In this apparatus the ordinary 
controller is replaced by a transformer 
tive voltages of 80, 100, 129, or 140 volts pe pn 
when supplied with a current aq 500 volts ih ‘tts i 
primary. The commutation proved highly eed 
at starting loads, and under full voltage sparking was 5 
no greater than is the case with a good continuoté- 
current moter. The commutator and brushes were 
examined after a run of 125 miles, and were found to 
be clean, and showed no signs of appreciable wear. 
The starting acceleration was not quite as good as 
that of a continuous-current motor, but Mav main- 
tained constant longer, so that a car speed of 16 miles 
per hour was reached in the same time by both, the : 
energy taken being 14.85 watt-hours per ton in the 
case of the continuous-current motor, as compared with 
10.6 watt-hours per ton in that of the alternator. 


The Kelvin Compass.—In the marine world the 
Thomson compass still holds its own, and its users 
apparently have not even yet got used to the change in 
name from Sir William Thomson to Lord Kelvin. We ; 
notice, however, that the most recent patent compass — 
issued by Messrs. Kelvin and James White, Limited, 
bears the name of Lord Kelvin. The feature in con- 
nection with the design of this which calls for special 
attention is the improvement in the means of suspen- 
sion, in order ‘to secure a steady card in spite of the 
greater vibration due to higher speed in steamships. 
Another feature is the illumination of the compass at 
night entirely from the underside. This can be @ 
either with electric light or by ess oil ta 
In either case adjustment in the intensity of gt ! 
is provided, as this has been found 
when taking bearings from stars or other 
A new form of helmet is now introduced pact Bo a 
sights upon the top. This helmet moves round freely 
in any direction, and bearings of the sun, 
or other objects are taken thatanionsondile and read 
directly upon the compass card, Bearings by azimuth 
mirror in the usual way can also be taken by day or 
night without removing the helmet, These facilities eis 
for taking bearings smartly and conveniently are 
greatly appreciated by shipmasters and phos <a 
officers. 


M. Routin, of Lyons, has devised an electro-mechant- 
cal governor which is described in a recent roses aed 
M. F. Brock in the Elektrotechnische Zeitscnrift. 
device consists of a solenoid, magnetized by a few 
series turns and a coil which is in shunt with the 
generator. The magneto-motive forces of the two wind- 
ings are opposed, that of the shunt coil, however, pre- 
dominating under norma! conditions, The field switch, 
the valve mechanism and a rheostat in series with the 
shunt coil of the solenoid are mechanically 
to the armature of the solenoid. The last-named 
switch performs the function of securing the predomin- 
ance of the shunt coil of the solenoid for any position 
of the latter’s armature. Assuming additional load to 
be put on the generator, the armature of the’ solenoid 
will drop a certain distance, because the 
magnetomotive force of the series winding of the 
noid will, by more nearly balancing that of the shunt 
coil, diminish the strength of the eloctromagnet. In 
falling, the armature will Have acted upon the valve 
gear, at the same time cutting out resistance from the 
field circuit of the generator as well as from the cir- 
cuit of the shunt coil of the solenoid. If load is 
taken off, the action is reversed and the armature is ¢ 
drawn higher up into the solenoid, and if a short eireuit 
takes place the series coil largely predominates, the 
armature is drawn right up and steam is shut off. If 
the fuse blows in the generator circuit, the same thing 
occurs, the shunt coil now being responsible for this. 

——__-—_—- | —____—_- 
The Current Supplement, 

The article begun by Frank C, Perkins, in the last 
number of the Surrtemenr on the “Development 
of the Electric Mining Locomotive,” is concluded. 
Some well-known foreign and American locomotives 
are described and illustrated. “Electrolytic Rectifiers 
for Charging Storage Batteries,” is the title of a very 
instructive paper. Dr. G. Erlwein begins an, adm'r- 
able discussion of the “Purification of Potable Water 
by Means of Ozone.” Mr. Hiram Percy Maxim's very 
thorough study of the cost of operating automobiles for 
commercial purposes is concluded. Assistant Naval: 
Constructor Gleason writes instructively on the steam 
turbine. Mr. Charles H. Stevenson has much that is of 
value to write on the menhaden industry. How an 
automobile can. be run on a railway track js a subject 
that is well illustrated in the current SvuprLement, 
No. 1478. The usual electrical, engineering, and con- 
sular notes will be found in their accustomed places. 
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THE MANUFACTURE OF INCISED, OR CUT GLASS. 
LASS is a singu 
larly versatile ma 
terial, at once re 

fractory and yield 

ing, yet lending it 

self to use in thou 
sands of ways It 
is as a means of 
artistic expression 
that it is chiefly 
interesting, for its 
F utility is beyond 

all question. The iridescent chatoyant colors of 
antique glass—Nature’s destructive action—do not 
distract us from the charm of perfect form, 
Venetian glass, the beautiful product of the lagoon- 
island of Murano, is so very impracticably fragile, 
that even its possession is a care, Probably glass 
would have remained in a rather humble position, 
if it had not been that a Bohemian glass-worker 
moré than two hundred years ago conceived the 
idea of a new invention, which was destined to 
change the glass product of the world. He thought 
of making the heavy “flint” or “lead” glass larger 
as regards the dimensions of the walls of the 
article, in order that he might have more stock to 
work on, so that he could deeply incise, or cut the 
giass to form patterns, the sides of the rough cut 
being in turn polished to give the effect of a many- 
faceted jewel The success of the new objet 
dart was not immediate, and it was only when 
the crude designs and imperfect workmanship of 
the earlier cutters gave way to the labors of highly- 
skilled artisans directed by talented designers that 
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cut glass, or “art glass,” as we might term it, took 
the place to which its great beauty entitles it. It is 
to America that we must look for the perfection, 
and the superiority of design and skillful work- 
manship of this branch of the industry. There is 
no such thing as absolute interchangeability in 
the glass-cutting establishment, and the artistic 
bent of the various cutters is encouraged. For 
purposes of illustration of this interesting in- 
dustry, we have selected the plant of the Libbey 
Glass Company, of Toledo, Ohio, as being the best 
exponent of this really American industry. 

Glass is a peculiar product, having as a base 
silica, which is fused with alkalies and metallic 
oxides to form a hard transparent substance which 
we all know as “glass.” It can be wrought in 
various ways, and is susceptible of a high, and, 
when prope cut, a lasting finish. There are a 
number of varieties of glass, composed of varying 
ingredients, but we need only concern ourselves 
with lead glass, used for decoration by incision, 
or the cutting away of portions of the reinforced 
wall so as to form an ornate pattern. The raw 
materials consist of a sand, so called, of excep- 
tional quality as regards sharpness and color. It 
is not a sand in the ordinary sense of the word, 
but is a quarried rock which has been crushed. 
This accounts for the uniformity of its color, 
which is so necessary in producing a steely-blue 
white glass, which is to be used for giving the 
prismatic colors caused by the cutting process. 
The red lead, saltpeter, and sodium carbonate are 
accurately mixed with the sand, and a small per- 
centage of white arsenic or manganese is added to 
bleach or clarify it. The proportion is varied ac 
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Setting a White-Hot Melting Pot. 
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cording to the nature of, the finished product. A glass 
furnace is a large round or oval fire-brick oven, cap- 
able of holding an aggregation of melting pots, which 
rest on a floor in common under a dome called a crown. 
These pots are made of unbaked fireclay. A mouth 
gives entrance for the raw material and the work- 
men’s blowpipes, to which the molten glass adheres. A 
furnace may contain as many as sixteen pots arranged 
radially on the floor of the furnace. They are heated 
before setting, and are subsequently filled with about 
1,600 pounds of raw material, which soon melts at a 
temperature of 2,500 deg. F., caused by the intense 
flame of gas and air, which is deflected from the dome 
downward, the products of combustion passing out 
through a stack. 


The glass gatherer receives his order for a specified 


size and shape for his article; and after obtaining a 
sample to guide his memory, takes his iron blowing- 
tube, and collecting sufficient of the molten glass from 
the pot in the furnace, rolls it to and fro on a metal 
plate to produce a uniformity of distribution of the 
mass, which is then reheated in a furnace called a 
“glory-hole.” He then turns it over 
to a glass blower, who takes the pipe 
and blows the article to approximately 
its final shape. It is then reheated and 
given definite form and finish by the 
most expert workman of all three. 
The tender glass must now be an- 
nealed or tempered to equalize the 
strains, otherwise the piece would 
break. It is then placed in kilns or 
tempering ovens, where it is first re- 
heated and then gradually cooled. 
The heavy uncut articles are then 
ready for the cutting operation, by 
which they lose considerable weight. 
In some cases the loss is one-third. 
The cutting operation really consists 
of three stages. The article is first 
roughed with sand and a steel grind- 
ing wheel. It is then smoothed by a 
stone cutting wheel, and is lastly fin- 
ished by a wooden polishing wheel. 
A workman holds the article against 
the conical edge of a steel wheel se- 
cured to a shaft driven by belts and 































Grinding the Foot of a Vase. 
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pulleys. Fine sharp clean sand and water are allowed 
to drip on the wheel from a cone-shaped bucket. The 
article is pressed against the rapidly-rotating wheel, 
and is deeply scored or cut. The heaviest and princi- 
pal lines in the pattern are roughed-in by these steel 
wheels and the sand. In order that all articles may 
stand level, the bottoms are ground on a horizontal 
grinding wheel, sand and water still being used. The 
roughed article is now ready for the wet smoothing 
stones, which resemble steel wheels both as to size and 
edge, but no sand is used; these wheels follow the cuts 
that the steel wheels have made, and also cut in the 
finer lines of the pattern. The practically finished 
piece is now ready for the polisher, whose rouge- 
charged wheels are of wood, their size and edge being 
the same as those of the steel and stone wheels, and 
therefore adapted to follow every line with almost 
mathematical accuracy. We have now thie finished 
piece, which may grace a table or which may adorn the 
buffet of the White House. While cut glees is made 
abroad, the examples tack shape and depth and uni- 
formity of cut. For this reason American cut glass 
forms an object of export, and the ex- 
amples of art in this glass which will 
be exhibited at the St. Louia Exposi- 
tion will be a revelation to most visi- 
tors. _ 
The Romans and the Orientals 
were fond of both the cameo and 
the intaglio processes of engray- 
ing, and they had a peculiar com- 
bination of both which we now desig- 
nate as “rock-crystal engraving.” This 
is a long and expensive process, but 
the superb and highly artistic results 
fully warrant the expenditure of 
‘ labor. The somewhat formal and 
mathematical lines give way to flori- 
ated designs, or free rein ia given to 
the plastic fancy by the possibility it 
not the ease of modeling. The sculp- 
tor in his studio adds clay while he is 
working at his bust or group, while his 
marble-worker cuts off the marble to 
attain the same effect. In one case ad- 
dition and in the other subtraction— 
the glass engraver does both. This 
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style of glass art work Is also carried on by the Libbey 
Glass Company. The engravers use copper disks of 
various diameters and thicknesses. The steel spindles 
carrying the disks are secured to a rapidly-rotating 
polishing head, the copper being charged with olive oil 
and emery powder. The tools are changed as often as 
necessary to obtain the desired effect Both smooth 
and matt surfaces may be produced, or delightful com- 
binations can be made of them. The cut glass indus- 
try certainly has a bright future in this country. 
- —> +3. 
THE AUTOMOBILE AND MOTOR-BOAT RACES AT NICE 
AND MONTE CARLO. 

BY THE SCIENTIFIO AMERICAN'S SPECIAL CORRESPONDENT, 

Interest in the annual automobile speed triais at 
Nice was increased this year because of the motor- 
boat races in the Bay of Monaco, which were run off 
a few days later in conncction with an exhibition of 
this new type of speedy craft. 

The automobile speed trials were held on the first 
day of April, and were carried out without accident 
and with a considerable lowering of existing records. 
These trials took place on an extension of the Prom- 
enade des Anglais, and the road, while not so straight 








“La Rapee 11.” Winning the 93.15-Mile Race in 4 Hours, 30 Minutes, 


22 1-5 Seconds. 
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going at a 95-mile-an-hour gait in an open automo- 
bile are graphically portrayed by Rigolly in the fuliow- 
ing words: “I felt I was traveling very fast—faster 
than at Ostend; but I was quite unable to judge the 
pace. I saw nothing of the road but a white ribbon 
which I did my best to follow in the middle. The 
only real sensation of my speed was the impression 
that my head was coming off—was being torn backward 
by a furious wind. I was in great need of a support, 
such as photographers employ.” Asked if he covid 
have maintained such speed for half an hour, he re- 
plied that the strain on his eyes and neck was fo 
great that he did not believe anyone could keep up 
such a pace for 20 kilometers. Despite the fact that 
the machines, throwing up clouds of dust, all traversed 
this curving “ribbon” of road, whose surface had numer- 
ous small holes and hummocks, and which was /ined 
on both sides with sightseers, not a single accident 
marred the events of the day. 

These began with the mile speed trials from a 
standing start, which were opened at about 2:30 P. M., 
by a motor bicycle. Tamagni, on an Italian, 5-horse- 
power, twin-cylinder Marchand machine, won in 1 
minute, 7 2-5 seconds, averaging a speed of 53% miles 

















Licut.-Col. Mark Mahew on His 100-Horse-Power Napier Racer. 
Record: One mile froma standing start in 1 minute, 8 seconds, One kilometer with a fying start in 27} seconds. 
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motors only, and by machines of any motive power, 
respectively. The weight of the machines in both 
instances must not exceed 1,000 kilogrammes (2,204.6 
pounds). A distance of 600 meters (656.4 yards) was 
allowed in which to get up speed for these flying kilo- 
meter trials. The one for the second Rothschild cup 
was won by Rigolly in 24 seconds, with Duray second 
in 26 3-5 seconds, and Mark Mahew third in 28 3-5 sec- 
onds. Three out of the four 80-horse-power Mercedes 
cars finished next in 29 2-5 seconds, the fourth covering 
the 6-10 of a mile in only 2-5 of a second longer time. 
Although the Mercedes cars were beaten, they never- 
theless showed their great uniformity by making such 
an even performance. 

It was in the trials for the third Rothschild cup that 
Rigolly broke all records. Mark Mahew, on his Napier, 
flashed by first at 82.24 miles an hour His time for 
the kilometer was 271-5 seconts. Hardly had the 
roar of his machine died away when sounds like 
those of a rapid-fire gun of large caliber were 
heard in the distance. One had barely time to 
guess what machine it was, when a huge racer with 
boat-shaped prow flashed by and was hid in a cloud of 
dust. The car jumped and bounded on the rather 
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Rigolly on His 100-Horse-Power Gobron-Brilile Racer. 


Record; One mile from a standing start in 53g d 





2g seconds, 


Werner on an 80-Horse-Power Mercedes Racer. 
One kil with a flying start in Record: One mile from a standing start in 57§ seconds. (Third place.) One kilometer 


with a fying start in 20} seconds, 
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or smooth as the cement road of the Promenade, was 
not bad enough to prevent the breaking of records. 
Last year the Serpollet steam racer swept all rec- 
ords away and won for the third time (and thus per- 
manentiy) the original Rothschild cup for the flying 
kilometer, in 29.19 seconds. A new cup was immedi 
ately donated by Baron de Rothschild, and was won 
for the first time last year by Hieronymus on a Merce 
des car in 31.66 seconds. This, the best time previ- 
ously of a gasoline racer in the Nice speed trials for 
the flying kilometer, was cut this year to 233-5 sec- 
onds by Rigolly on a 100-horse-power (nominal) Go- 
bron-Brillié car. This new time for the kilometer 
corresponds to a speed of 152.54 kilometers, or 94.70 
miles, an hour, which is an increase of 24.37 miles an 
hour in the rate of speed over that attained last year 
by Hieronymus on the 60-horse-power Mercedes. When 
the fact is taken into consideration that this much 
faster speed was attained on a poorer roadbed than 
that on which last year’s records were made, one can 
readily see that there has been not only a considerable 
increase in the power of the machines, but also an In- 
crease in skill in guiding them. The sensations of 


an hour. A 5-horse-power Griffon machine was sec- 
ond in 1 minute, 9 seconds. The previous world’s rec- 
ord for this event was 1 minute, 13 4-5 seconds, held by 
a Griffon machine. 

There were eight huge racing cars in the speed 
trials, two of which were 100-horse-power Gobron- 
Brillié machines; one, a new 100-horse-power Napier 
racer; and four, 80-horse-power Mercedes racers. The 
Gobron-Brillié cars won all the trials, and tied each 
other in the mile from a standing start, which they 
covered in 533-5 seconds. The older of these two ma- 
chines, driven by Duray, is fitted with three speeds, 
while the new car, driven by Rigolly, has four. This 
gave Duray an advantage when there was but a short 
distance in which to start, or in starting from a stand- 
still. Four Mercedes machines made the next best 
times to the Gobron-Brillié’s in the mile from a stand- 
ing start, the first of these, driven by Werner, making 
it in 5745. Mark Mahew, on his Napier, was seventh 
in 1 minute, 3 seconds. = 

The great events of the trials were the flying kilo- 
meter tests for the second and third Rothschild cups, 
which can be competed for by machines with explosive 


rough road in a most startling manner. But it was 
past before one could realize one’s danger should any- 
thing go wrong. The spectators expected that a new 
record had been created, and cheered vociferously. 
Rigolly’s machine covered the kilometer in 23 3-5 sec- 
onds, or at a 12%-mile-an-hour faster rate of speed 
than that attained by the Napier. The other Gobron- 
Brillié was second in 25 1-5 seconds, and the times of the 
Mercedes machines were 29, 291-5, 293-5, 294-5, and 
30 2-5 seconds respectively. The Mercedes, which we 
illustrate, driven by Werner, was fifth in 29 1-5 seconds. 

The Gobron-Brillié machines have been manufact- 
ured in France for a number of years past, and a full 
description of them will be found in the Scientiric 
AMERICAN for December 28, 1901. Their great peculi- 
arity is the employment of a double piston motor in 
which the explosion occurs between the two pistons, 
driving them apart. The four-cylinder motor used on 
the present car has eight pistons. The casings on 
top of the cylinders cover the piston rods and the con- 
necting rods which extend down to the crank shaft. 
The positive fuel-feed device which has been used here 
tofore has, we understand, been now abandoned for an 
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automatic carbureter. The Gobron-Brillié motor was 
one of the first to be adapted to the use of alcohol 
for fuel. The motor on the record-breaking racer is 
said to develop in reality nearly 130 horse-power. 

All three of the machines illustrated are prospective 
contestants in the Gordon Bennett Cup Race te be 
held in Germany in June. 

The last event of the day was the third annual hill- 
climbing contest for the De Caters cup. This cup 
was first won by Serpollet in 1902, the contest being 
that year held over a kilometer course on the long 
Nice-La Turbie hill on the Corniche road, and Serpol- 
let’s time being 59 seconds. Last year the test was 


made over a like distance on Laffrey hill, and 
Rigolly, on the same Gobron-Brillié machine which 
Duray is driving this year, cut nine seconds off 


Serpollet’s record. The test this year was over a 500- 
meter (547-yard) course on the Nice-La Turbie hill, 
which has an average gradient of about 10 per cent. 
Duray, on the three-speed machine tat won last year, 
won again this time in 26 seconds, Rigolly, on the 
four-speed Gobron-Brillié, taking one second longer. 
Werner, on the 80-horse-power Mercedes, was fourth 
in 28 seconds. Another Mercedes came in fourth in 
28 3-5 seconds, while the Napier racer took fifth place 
in exactly half a minute. Fletcher and Jenatzy, on 
Mercedes cars, made a dead heat in 30 1-5 seconds. 

The motor-boat races, which were sailed over a hexa- 


gonal course 12.5 kilometers (7.84 miles) in length in 
the Bay of Monaco, began on April 5 with a 150-kilo- 

(93.16-mile) race for the large, powerful rac- 
ing boats less than 8 meters (26% feet) in length and 
having a total cylinder capacity less than 7.5 liters 
(457.66 cubic inches); and with a 60-kilometer (37%4- 
mile) race for the smaller cruising launches less than 
6.5 meters (21.32 feet) long and with a cylinder capa- 
city of less than 2.5 liters (162.55 cubic inches). A 
special traveling crane conveyed the boats from the 
exhibition space to the water's edge, and laid them 
upon a long incline running out into the water, down 
into which they were readily slid. 

The 150-kilometer race was won in 4% hours, 221-5 
seconds by “La RA&pée III.,” a 7.98-meter (26.18-foot) 
boat built by Tellier and fitted with a Panhard & Le- 
vassor, four-cylinder, 35-horse-power motor having a 
cylinder capacity of 7.363 liters (449.30 cubic inches). 
The “Princess Elizabeth,” which came in second in 5 
hours, 18 minutes, and 4 seconds, is exactly the same 
type and length of boat, and is fitted with a four-cylin- 
der Delahaye motor having a cylinder capacity of 
7.443 liters (454.186 cubic inches). 

Out of seven racers and six cruisers which started, 
only three of the former completed the race, while five 
of the latter succeeded in finishing. This shows that 
the ordinary launch with an engine of moderate horse- 
power is much more reliable than the light racing 





shell propelled by a high-power motor and ites td 
termed an automobile, or motor, boat. 

The winner of the 200-kilometer (124.2 mile) race— 
the “Tréfle-A-Quatre”—as well as “La RApée IIL,” 
shown in the photographs taken during the race. An 
idea of the fine lines of these boats can be had by 
noting the bow wave, which is so thin as to be quite 
transparent, the waterline of the boat being readily 
seen through it. The “Tréfie-€-Quaire” is fitted with 
a Georges Richard-Brazier four-cylinder motor. Its 
time for the 200 kilometers was 5 hours, 16 minutes, 
613-5 seconds. 

The motor-boat races were carried out successfully 
and with but one serious accident. This happened to 
the “Parisienne II.,” a very long racer equipped 
with three motors of about 70 horse-power each. This 
boat caught fire from a gasoline leak, and the gasoline 
in her tanks made a furious flame. The three men of 
the crew escaped by jumping overboard, and two of 
them were badly burned. As the boat had a steel 
hull, it was not destroyed, although the engines were 
ruined. 
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There are said to be 42,000 locomotives in this coun- 
try, and of these about 3,200 are supplied with electric 
headlights, while 1,650 are equipped with acetylene 
generators. The remainder of these engines are mak- 
ing use of oil for the headlight {lluminant. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

PRINTING-TELEGRAPH RECEIVER.—4J. 
D. Wire, 50 Clanricarde Gardens, London, 
England. The present receiver differs in var- 
ious ways from a simple form of printing-tel- 
egraph receiver and one more complex des- 
cribed in two former patents granted to Mr. 
White. The mechanism is operated by an 
electro-mechanical device by which the rotation 
of the type-cylinder is effected by currents of 
one polarity sent along a single wire, while the 
other cylinder is operated by currents of the 
opposite polarity sent along the same wire; 
but the operation is not limited to this partti- 
cular device. It may also be operated by any 
of the other electro-mchanical devices used in 
receivers to rotate type wheels and to effect 
printing. 


RELAY-MAGNET.—W. Pater, Jz., Rincon, 


New Mexico. The object in this case is to 
provide a simple and practical relay-magnet of 
a kind designed to enable the current from a 
local battery to be directed at will through 
either one of two electromagnets by merely 
reversing the polarity of the current on the 
main linewat a remote point. 

MEGAPLEX RELAY.—R. A. ENGLER, Du- 
buque, Iowa. In Mr. Engler’s invention the 
improvement relates to relays, and more par- 
ticularly to a type of relay for increasing the 
effect of feeble currents—such for instance, as 
are employed in telephony. The structure is 
such as to increase the effect in various ways, 


and especially to permit several distinct de- 


vices to act cumulatively. 


Hardware. 

SASH-FASTENER.—J. A. Lone, Spokane, 
Wash. In this patent the invention relates to 
a device for securing the meeting-rails of an 
ordinary window-sash that operates in a verti- 
cal direction. One object is to provide an im- 
proved form of sash-fastener that will engage 
the under face of the upper-sash rail and not 
be dependent upon the means of securing one 
portion of the sash-fastener to said rali. An- 
other, to provide an improved form of device 
that will securely hold the rails together and 
prevent unauthorized operation of the window- 
sash. 


WIRE-FENCE TOOL.—J. A. MILuer, Avon- 
dale Col. In the present case the invention 
pertains to tools employed in the erection and 


repair of wire fences, and has for its object to 
provide a tool of that character baving details 
of construction that adapt it for efficient ser- 
vice as a wire-stretcher and a staple-pulling 
implement. 

LEVEL, PLUMB, AND INCLINOMETER.— 
J. Harrie, Cleveland, N. Y¥. The purpose in 
this instance is to provide details of construc- 
tion for a device which adapts it for conven- 
lent and reliable service to determine if an 
object or surface that may be fixed or movable 
is plumb, level or Inclined, and define the de- 
gree of inclination or deviation from a per- 


pendicular or horizontal plane. 
SASH-LOCK.—C. W. Ranpauu, Lockport, N. 
Y. In this lock the object in view is to pro- 


vide a device which may be applied to one of 
the meeting-rails of a pair of sashes, sald de- 
vice serving to hold the sash or sashes in ad- 
judged positions for preventing rattling thereof 
under the pressure of wind, the device being 
readily adjustable 
nesses in order that It may be used generally 
on different sizes and styles of sashes. 





Household Utilities, 

SAD-IRON.-M. Joycr, Salt Lake City, Utah. 
To enable this tron to compete commercially 
with cheaper irons, the inventor casts the body 
in one integral piece, with guide-lugs project- 
ing upward therefrom, and provides a wooden 
handle with a metallic connection-plate adapted 
to Ie between the lugs of the ftron-body and 


to sashes of different thick- / 





separated from the handle by a non-conducting 
shield, said plate having a stop-bar and a 
spring-dog connected with a headed pin or 
screw fastened on the upper side of the iron- 
body. The invention relates to irons of the 
type disclosed in two prior patents granted Mr. 
Joyce. 

BED-COVERING.—E. W. Brown, New York, 
N. Y. Mr. Brown's invention relates to cov- 
erings for beds, couches, cribs, and cots. His 
improvements enable the bed-clothing to be 
fastened in place easily and quickly so that 
the covering cannot be “kicked off,” thus af- 
fording protection to the sleeper. Covering 
may be suspended in elevated position and in 
a way form a drapery, which depends from 
the suspended covering to the sides and foot 
end of the bed, thus keeping from coming in 
contact with the person, while protecting 
from drafts. 





Of General Interest. 

SELF-LOCKING TACKLE-BLOCK,.—J. 0. 
Watton, Boston, Mass. The present invention 
consists in a simple guard combined with or 
formed on the block on its rear side just 
behind the cramping-pulley, so that the run 
of this part of the rope will be thrown laterally 
away from the cramping-face on the rear side, 
but will not interfere with the locking of the 
rope on the front side. A self-locking pulley- 
block has been shown and described in a former 
patent granted to Capt. Walton. 

WINDOW-CLEANER.—J. C. G. Fritz, New 
York, N. ¥. The object of the invention is to 
provide a window-cleaner more especially de- 
signed for use on windows of locomotive-cabs, 
platform-windows of street-cars, and other 
vehicles and arranged to permit the engineer, 
motorman, driver, or other person to keep the 
outlook-windew perfectly clear from _ frost, 
moisture, dirt, and the like and permit at all 
times a clear view of the path in front of the 
vehicle to avoid collisions. 

NON-REFILLABLE BOTTLE.— C. Brat, 
Fernandina, Fla. In this patent the tmprove- 
ment refers to a class of liquid-packages that 
are provided with means to expose or prevent 
the reuse of the receptacle after the contents 
have been removed, and has for its object to 
purovide novel details of construction for a 
bottle and its closure which will effectively 
prevent the refilling of the bottle after the 
contents have been partially or wholly de- 
canted. 

GARMENT-SUPPORTER FOR MEN.—W. A. 
Wricut, New York, N. ¥Y. The purpose in 
this case is to provide a form of garment-sup- 
porter especially adapted for use in connection 
with trousers and so constructed that it will 
include a button or stud to receive a suspender- 
end, a member for supporting engagement with 
a pair of trousers, a member, if so desired, 
adapted to prevent the upward movement of 
a belt, and a member whereby to apply the 
device to the Inner face of the trousers waist- 
band. 


STEERING AND STEADYING MECHANISM 
FOR BOATS.—W. H. Youne, Troy, N. Y. In 
this patent the Invention has reference to im- 
provements in steering and steadying mechan- 
ism for marine vessels, the object in view being 
the provision of a simple means whereby the 
boat may be easily steered and also prevented 
to a great extent from rocking and pitching. 

CIGARETTE OR CIGAR BOX.—A. G. 
Ps1ak1, New York, N. ¥. The present inven- 
tion has reference fo improvements In cigar- 
ette or cigar boxes of the kind in which cigar- 
ettes or cigars are originally packed for sale; 
and an object is to provide a box of novel con- 


struction and having a receptacle for holding | erates. 


matches furnished with each package. - 


Norg.—Copies of any of these patents will be | miles. 


furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 
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in Europe. Wenzel 
& Hamburger. prune pegged — Germany. 
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adzwthey Salts erase ot 
2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway 
New York. Free on application 
Inquiry No. 5445.—For manufacturers of bal- 


Fine machine work of all kinds. Electrica! tnstra- 
ments a specialty, Models built to order. Page Ma- 
chine Co., 812 Greenwich Street, New York. 
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‘The largest manufacturer in the world of merry-o- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan, 
eeaeriry, Ne. 5447.—For manufacturers of heavy 

webbing. 


The celebrated “ Hornsvy-Akroyd” Patent Safety Ol 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 138th Street, New York. 
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Butiding, Rochester, New York. 
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South Canal Street, Chicago. 
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(9378) H. L. J. says: I was recently 
shown an optical tlusion which pussies me, 
A chicken feather was placed near my eye, and 
looking through it at my hand with fingers 
slightly opened, and distant about 15 inches, 
saw the bones In my fingers, as clear and 
tinct in outiine as with the X-ray. So 
others of the party. Again, the feather 
in same manner between the eye and the 
when fear the setting horizon, showed all the 
colors of the rainbow in same order and 
tion. Please give the philosophy of all this, 
A. ‘The experiment you made ia tooking 
through the meshes in the feather was an ex- 
periment in diffraction. When you looked at 
your finger held at a distance from the feather 
you saw a fringe or shadow which followed 
the outline of the edges of the finger. it did 
not resemble the outline of the homes at all, 
as they are seen on the fluorescent screen by 
X-rays. By the X-ray you see the bones as 
shadows, larger at the joints; you see the tap- 
ering shafts of the bones also. Here you only 
see the outline of the flesh of the fingers In a 
double line on each side of the finger. To teat 
the matter use a lead pencil or a stick of about 
the size of the finger, and you can see the bore 
in a stick exactly as well as in your finger. 
There bas been a very ingenious toy called the 
“bonescope” made on this basis. A plece of 
fine cloth Is stretched over a half-inch hole tn 
a bit of wood, which may be two inches across 
and a half inch thick. On looking through the 
hole in the center you may see all that you 
describe, The colors seen on the horizon and in 
looking at the setting sun are due to the Inter-- 
ference of light. You will find all these ap- 
pearances described, under “Diffraction and 
Interference of Light.” The experiment is very 
curious, but Is explained without difficulty. See 
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Weight’s “Light,” which we can furnish for $2 
malied. 
(9379) G. EB. C. asks: 1. How many 


cuble feet capacity would be necessary in a 
tank or other reservoir, holding compressed air 
at a pressure of 200 pounds to the square inch, 
at the start, to run an engine furnishing 1 
horse-power one hour? How large if the pres- 
sure was only 100 pounds at start? A. An 
engine running at a uniform air pressure of 60 
pounds per square inch, at one half ent-off, 
requires 12% cuble feet of free air per m'n- 
ute, delivered at ordinary temperature. The 
supply of air from a high-pressure tank, say 
of 200 pounds to 50 pounds, reduces the teni- 
perature over 300 deg. F. with an expansion of 
about two and one-half volumes; so that if 
heat can be added to the alr after expansion 
from the tank, a considerable economy may be 
obtained in using compresseé alr from both 
pressures. The tank must have a reserve ¢- 
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pacity for the engine running pressure at 50 | Burglar and Gre oom, M. Nickels ...... 757,400 “ ” Foot an 
pounds, and, therefore, the relative volumes —- Pg * oe Pra ere 757,653 r . —— 
being 14 1-8 at 200 pounds and 4 1-3 at 50! Button, combination collar and cuff, A. B. | Automatic 
pounds, we find that the tank should have a BUrANg ..----.--eerssseree ph eb Cross Lathes | 
capacity of 81 cuble feet at 200 pounds pres | ae ap garment, | K. "Bteiner. . OST Peed 
. v - abine 4 Pedereoth ...cees 7, 
sure, or say 3 feet diameter by 12 feet in| Cable grip, T. J Caw waoc-reaees. 757,724 | poe Fae, accunaTe work 
length ; and for 100 pounds initial pressure, « Cults ee . ms ead 11, | Send for Catalogue B. 
tank twice the capacity, or 4 feet diameter by | Camera focusing device, M. Schell a Sn 
" ” . ’ > . Camera, photographic, H. P. ao 
13 feet long 2. Could a windmill be used for Camara, photographic, J. A. 757836 
compresing the air, thus conveying the energy | Can capping machine, F Rogers sa wsee 707,842 
of the wind to the engine, and thence to a| (an capping machine, J. T. Wilmore...... 758,084, | 
‘ " P Cans, apparatus for exhausting air from 

dynamo, for electric lighting, etc.? Would we i Be ND. hve nin bheco’s ch 
not by so doing convert the unsteady, jerky | Candy Gatting maine, = . Lange 
motion of o windmill to an even, steady motion pn gs Nay mentite risa 
suitable for any purpose’ A. A windmill can | Car brake and starter, enmbtned, Kellogg & eile 

: Swain -. T5781 
be used for compressing alr to run a motor Gat, Guam, A King Soe *"* 757,753 
for driving a dynamo, and with ample storage | (ar ae, apparatus for controlling the oie eeh gare ou ave 
the 24-hour day's work of the windmill may be i of motor, A. Krebs..........--.+- ‘57,81 

Car fender, H. Howe eb keb ose cacdepencacd 757,746 60 Cents On Your First 
stored for supplying the evening light’ current, | (o- fender, BE. Sherwood ..........-.«++«++ 757,845 Belting Cost, And Breaks | 
either by compressed air or by direct driving | Car friction and Goose, spring a on ie And General Belt Debility | 
rigging, combin ww nee! A 
of @ dynamo and charging storage batteries. |... ae We Wilh... cece eects 757 532 Costs You A Couple Of 
Bee ScientTivic AMERICAN SurPLemMent Nos. | Car or engine replacer, F. J. Yowtngs ese T5T,008 Dollars Every Now And) 
700, 606, on windmills for electric supply. cer. i - oa Mae enseees tenes recs | Then, Where’s The Ini- | 
U cer, ~ Mee ES MOMOT . ss sune eee eee 
%. About what power would one get for use on| Gar wheels, making, iess..... 757,819 | tial Saving Gone _ 
the dynamo from an ordinary §-foot windmill | Cars, flexible meta pipe ‘coupling for" con- crease eee the use of | & 
with the speed of wind at which it would do w gy i 4 yt ow pipes of rail- cost isn’t so much, Dixie Beit 
a ‘ Leather Book wells, 
sativfactory work pumping from an 80-foot | Carbid, producing, W. 8. Horry — zs 
: CHAS, A. SCHIE N " 

well? A. An 8%-foot windmill is ouly equal pe ng 3 RS poor pod ETF Naw Youn : 5% Ferry St os ne Lhe Av. 
to one-tenth of a borse-power in a 16-mile-per mechanism for mechanical, Dement & oy 193 Franklin Por ona nme 


hoar wind, and is totally unfit for transmission 
vf pneumatic 


able work, A 30-foot mill is a useful source; J. Bijur . . ; 757,721 
of power for such work, or equal to 3 horse Comsat bite cicaning machine, C. J. Van 757,522 Cour iters 
power in a 16-mile wind. 4. How many gal-/ Cementing material and making same, T. : 
lons of water fowing from an elevation of 50 uae’ one petnares cess é; Lf = to register reciprocating 
feet, when applied to a water motor, will give | Chair fan or mirror attachment, rocking, " Seon. ant dulveion a 
1 horsepower for one hour? If | could not use in J. F. Rag secs as ee pee 757 _ 7 were: 
y “ yutcher’ 5, ° chols 757 

the compressed air as above suggested, could | (popes nc’ candie holier, HG. Hos. . oor’aae Booklet Free 
not the wind and water method be used? A.| Chock, ©. R. Mooi . 757,561 | VEEDER MFG. CO. 
Four thousand gallons of water failing 50 Cigar " manufacturing machine, B. Wert oor nee Hartford, Coun. 
feet in one hour are equal to one theoretical Cigars with smoke improving portions, pro : Cyclometers, Odorneters, 

H. F. 3 Thome T57,514 uchometers, Oounters 
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horse-power, and in the way you suggest may 
be made available for constant power by a 


reservol 
mill 25 


6,000 gallons per hour, 50 feet high, 
mile wind, and with an adjustable pump which 
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r of 12,000 or more gallons. A wind- 
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Fruit or berry bex, J. E. Lynam 
Fruit or vegetable eye extractor, R. Patter 
son ‘ ° 

Fruits, treating, ¢ RB. Wilson .rcosccce 
Furnace, 8 Davidson ° 
Furn ©. Wundrack 

ur i rrr ae 
Furnace ash chute, F. J. Blam ° ° 7 
Furnaces, means for operating hydrocarbon 


Furring clip, metallic, D. Ewart 

‘urring, wall, J. Hl. Nicholson 

Fuse making machine, Lisapens ard & Truyter ‘ 
Game, P Bird sodnputee 


Game, J. R 
trate 
Game 
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Gas 
tras 


is, apparatus for retaining heat in, E. 
Cc irk 













burners for metallurgical, H 


Falk. 


Knapp 

board, D. Stanger 
table, J. 8. Croxford 
supporter, T. M 
battery, J. H. Reid 
burner, O. D. Cornell 
burner attachment, E. D 





Wheless. 





(jas generator, H Hanson * 
(jas generator, acetylene, W J. Stinson... 
pt generator, acetylene, G. A. Bidwell = 
as generator and burner, oll, J. P. Tirrell 
Gas holder, I DP. Weoecsagescuen 
Gas meter, dry, S. Kozminski 
Gas mixer, A. M. Gummer 
Gear cutting machine, W. A. Twining 
Glass melting furnace, M. M. Maber P 
‘ilue and gelatin from bones, making, H. 
CN — So deuGh evade. ibe dvcecsqucgnscuede 
Golf ball, T. ¢ CRRWGORE 6 oc ccc csweceece 
iovernor, engine valve, C. Kublewind, 
758,010, 
Governor, speed, ¢ Bobinaem 2. ccvcccces 
Grain drill » aby 
Grate sectaem, DF. Predeem. ........saccssace 
(irate or fireplace, fire, Ff J. Bostel.....« i 
(iree other glazed structure, C, 


nhouse or 
B. Weathered 


| Grinding or sharpening device, 1. M. Rose.. 

Grip fastener, multiple, H. A. Meyercord. 7 

Guns, auxiliary _— for breech loading, 
. Taske 

Hammock ane, “toiding, G. F. Allen 

Harness, F. J chenk ee 

Harp, T. J none “mm ° 

Harvesting machine divider, G. Wilson 
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Headlight, 


Hea 
Hea 
Hea 


Hinge, J. W 


Hinge, frictional Gr P. Cc. Palmer 

Hinge, spring, Ferris adhe 

Hitching post, T ¢ Butterworth 

Hoof pad, E. E. Lemon re 

Horseshoe, Fisher & Corrodi 

Horticultural implement, E. Haines 

Hose, F Bosch ee 

Hose coupling, F. W. Killen ... j 

Hose, rod, or pipe coupling, A. W. Hubs 
man ong vetcesesssesces 7 

Hot air furnace, E. A. Tuttle 

Household tool, H. H. Tyrrell 

Hydraulic jack, F. H. Stillman 

Index, ledger, G. C. Shepherd 


Induction coil, R 


F.C. Craw 
Northall 


trimming machine, 
electric, W. H 


ting, electric, W. S. Horry. .757,618 to” 
ting, electric, EB. F. Price 
ting furnace, het air, E , Tuttle 


Skilton 








xing card holder, H. Scudder 


Varley 









Induction coil vibrater, R "Varley 
Injector, steam boiler, T. J arene 
Insulator, J. W. Osberne oes ° 
Iron pyrites for de sulfurization, preparing, 
ES SES aT ey errr | 

Jar fastener, S. A. Roden . 
Knitting machine needle, 8. Woodward... 
Lace fastener, Stoke | 
Lacing device, E. T. Dixon, | 
Lacing loop, G. W. Prentice 
Ledder, step, P. Herder, Jr........ 
Lamp burner, coal oil, H. J. Pawling 
Lamp, electric are, R. Hopfelt ....... 
Lamp, electric are, F. Sindingchristensen. . 
Lamp, «tric are, I Percival ....... 
Lamp, vapor, E. Seitz 
Land rolle R. V. Wallace 
latch, O. F. Immell : 
Lathe taper attachment, turret, ¢ G. Rieh 

ardsen ° ove 
Letter box, H. H. Warner 
Line holder, C. Lykke .... 
Linetype machine, 8. J. Briden j 
Linotype machine, D. D. Seott .... 
Liquid dispensing apparatus, C. A. Gilde 

bevyer ° 
Liquid dispensing apparatus, W. B. Coch- 

rane . ces 
Lister, C. R. Davis . ‘ oees 
Loading apparatus for tramways, H. M. 

Sackett . . : eee 
Lock, 8. W isnewski 
Lock, L. A. Frank ‘ , 
Lock and latch, H. G. Voight } 
Locomotive fire door, G. 8. Edmonds | 
Loom picker motion, D. D. Miller ‘ | 
Looms, spooler for moquette or otber pile 


Luggage carrier, F. Dales 
Mail bex, Sturgis & Allen 
Mail delivery system, 
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Metal sheets, machine for separating, G. 
Grove + } 

Metal sheets, separating, G. Grove 

Milk vat, G. H. Simon 

Miter box, ¢ A. Anderson 

Motor, J. T. MeGrath ‘ 

Mowing machine cutting apparatus 
Wiekamp 

Multicylinder expansion engine, C. J 
jams 

Music controller roll, A se ” 

Music leaf turner. C. Thoma, .- 

Nail blank feeding and ponte re machine, 
Pierce & Newton 

Nasal shield, T. Carence 

Necktie securing device, F. Ferguson 

Nut axle, C. Schneider, Sr 

Nut lock, J. W. Hancock 

Nut lock, W. Rundle ; 

Nut, lock, R. Varley 

Not wrench, W. E. Gilliland 

Odor-proof bag, W. P. Flowers 


Ornamental fabric, A. 8 


Packed joinf, F. BL Clark 
Packing bex, M. ©. Anthony 
ing, rod, C. W. Caldwell 





centrifueal, EB. R. Week 


Waitzfelder 
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Pad or tree protector, G. E. Brown 
|} Pamphlet folding and wrapping ap paratus, 

S. Elliott . ° ‘ 
Paper clip or holder, W. Lukes t 
Pr aper feeding device, .T. G. & i 

Girr 
Peeler, firvit or vegetable, T. 

Pen, A. hiirt . ‘ 

Pen, fountain, W. R. Rothwell 

Pen, fountain, M. R. Crossman. 

Pen, fountain. F. M Kegrize : , 
Phase angle adjusting means, E. M. Tingley. 
Phase angle adjustment, E. M. Tingley, 
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Coin detector, F. G arte 
. . - because it is so scientifically constructed 
Coke oven, retort, A. C. Kloman t f solid tt 
For which Letters Patent of the Coke oven, retort, W. M. Reott in the water, thoroughly purifying it. 
Coloring machine, A. C. Hough Will give one gallon of pure water in 4 | 
Commatator, automatic, J. H. Mercadier minutes 
United States were Issued Compound engine, 8. Rothschild . No trouble to clean or keep in order. 
for the Week Ending ge Age. AL hag Sn OO BERKEFELD FILTER CO., 4 Cedar Street, New York 
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April 19, 1904, ee oe coupling, sectional, ¢ F \STEAM TURBINES. — THEIR CON- 
AND BACH BEARING THAT DATE Conveying supernates, material A. ywarens 7 | gree Cpenetion 7 ~ o ammenctal, A Heat ton. 
Cooking retor w kettle, ubbe ‘ ‘ 4 
a-paanteanhe of list about copies of these patents.) Cooling apparatus, FE. P '. Magnies | articles 422, u see aia, ie copa 2. FI a 
Ee ee Selita Copper and zine from ores, electroly tie ally emai | cuminessine. Price 10 cents each. by mail. Munn & 
Acids, waking ortho-oxy-carbon, G. Wich- Cot, engractne,, irate sencuyecks E 738,008 | Co., 41 Broadway, New York City, and all newsdealers. 
> mane . 757,702 | © tor, C. T. MeCarroll 757 668 | =? TE.oe Sa os 
5 cubtracting machine, J u THaO13 Crusher. Mee C aoe erusher cy foe 
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° . 106 Curtain drying and stretching frame, lace, team . 
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Alr score anloading device, W. 8. Patr Curtain fastener, F. P. Piegbar | BARNES’ FOOT POWER 
° eee - 757,001 | Dam, portable power, T. F. Gilliland | MACHINERY __-en. 
Ale perifier, J. 8. Macardie. . 757,475 | Dental appliance, W. T. Lyon allow lower bids on jobs, and give 
Antiaeptic atiachment, tele eens, Hw. L. eas .ene Deck. hotel register, J. 1. Hayeraft 757, greater profit on the work. Machines 
Thompaon .... 56s. . «eee TH, Yisinfecting apparatus, A. Glersiepen 757. @sent on trial if desired. Catalog Free. 
Apron, storm, G. A. Hughes.. -« 767,740 *k or case, C. D. Allen 757,643 w. F 4& JOHN BARNES CO. 
Auteburp, E. PET Vésscceses .. 757,800 of wood and production of char 7 Established 1372. : 
Aw le fender, A. Micsse eeeee TOBO14 . apparatus for the, H. A. Mackie 939 e 
A hiles, of electric, J. W Draft and buffing mechaniam, F. W. Ritter, | 1999 Rusy St., Rocnroro, tit. 
Aylesworth ..... : «s+ 757,715 P| Serr as 2 geyneer 
Awn cover, automatic, W. R. Mudd. 758,016) Draft device, C. R. Davis FOR LIGHT AND MEDIUM WORK 
Axle, on aeaeie > : 757.444 pratt equalizer, E. F. plore ‘. this new 14 inch 
Badges, ons, wm rrors, ete,, shell and cov- Dredger or shaker, ~yaseine ( t. Grape 
ering therefor for, W. Hornich, Jr.... 757,744 wine ..... ‘ 757,912 
Bag. Ree ( wot os Drilling and automatic ‘centering device, ~ B. F. BARNES 
Band or strap beake, Middie\on & Smith.. 757,480 McElwain & Young : ; : 
Barrel, kraut dispensing, T. W. McFarland, 757,05) | Dust guard, EB. Jacquemin i Upright Drill is the best tool made. 
Bah adjustable frame, combined automatic Dyeing apparatus, automatic, J. Marshall Substanti . well built. up to date. e 
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Bedelothes holder, ¥ * en sae, 3 = . 757,451 | Electric resistance furnace, E. F. Price TO MINE O ees ves 
: ead and chest, folding, W. A. Arnold. 757,430/ Electric switch, G. H. Whittingham , You want the best 
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Phase regulation, FE. M. Tingley 
Phonographs, «tc., apvaratus for casting 
cylinders for, A. Hamon.. ...-. 157,867 ~*~ 4 
Photographic printing apparatus, White & (a) 
eer ree TS ” 
Phoiogranbs, rocket apparatus for taking, 
Bee PEP widwe 4955055 060% ' .... 757,825 
Photoprints, ete., apparatus for. removing 
surplus moisture from, J. Halden . 757,456 
Physician's examining and treating couch or 
b \ OS ERP a ere THT S07 
Piano action, upright, F. Hammerle. . 757, O57 
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clean, safe fuel. 
ree. Write today. 
B'ld’g, Cincinnati, O. 


BICYCLES FOR SALE!" 


9,000 wheels to be sold this month. Factories have 
goue down with a crash, Dealers areswamped, We 
are seizing lot after lot for defaulted storage. 

5,000 Bicycles, $12.50, 815, worth $25 to $90. 

4,000 Bicycles, $18 to $25, worth $3 to $50. 

Manbattan Racers, #25. Reguiar $50 wheel, with 
coasl 





id Mfg. Co., 5687 Worl 
DRILLING 


WELL 2 


Over 70 sizes and styles, for drilling either deep or 
shatow wells in any kind of soil or rock, Mounted 
on wheels or on silis. With engines or horse powers. 
Strong, simple and durable, Any mec ic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS.,, Ithaca, N. Y. 





Lackawanna Motors 


are Simple and Valveless. Easy to 
start and easy to operate. 
For automobiles and launches, 
3to24lt.P. 
Cut shows Lackawanna Keversing 
Device attached to our 6 H. P. marine 
motor. No reversing gear necessary 


LACKAWANNA MOTOR COMPANY 
51-61 Letchwerth St. « - Buffalo, N. Y. 


Send For It To-Day 


You'll find it always convenient to 
have as a useful ard instructive book 
Montgomery & Co.’s Too! Catalogue 

The new edition has 704 ges and is 
copionsly illustrated. Pocket size qx 

ins. Sent by mail for 25c. 
MONTGOMERY & CO., 
105 Fulten &t., New York City. 


PALMER 


MARINE and STATIONARY 


MOTORS 


Zand 4 CYCLE 
are no experiment, as they 
are in successtu! operation 
ip all parts of the world. 

Launches in stock 

Send for Catalogue. 
PAL MER Dg 
New York Office. 136 Liberty St. 






















Sauele Pay Res! 


Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for cE 
BOOK LET and learn this ¢mmensely 
rich home industry. 





Pivmoumn Rock Squas(o., j§ 9 Atlantic Ave., Boston, Mans. 








. 
The Franklin Gas Engine 
One-Half Herse Power 
worth $100 complete. Wesell all neces- 
sary castings, m_ terials and de‘ail draw- 
ings tor #16.50 For real work—not atoy. 
45) revoiutions per minute. Upright or 
horizontal form. Finished parts sold 
separately Runs by gas or gasolepe 
For boys and men with a ae 


=~ fiz . 


« 


turn. Write for cireular 9. 
PARSELL & WEED 
129-131 West Sist Street. New York. 
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RADIUM $$ \\) 


r 


RADIO-ACTIVITY 


The SCIENTIFIC AMERICAN SUPPLEMENT has 
published the most complete information on the 
subject of Radium and Radio-activity that has 
thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and 
physics : 

RADIO. act Rf "2 THE ELEC. 
Y. By SIR WILLIAM 
Cc pi M4 ces NTIFIC AMERICAN SUP- 
PLEMENT 1402. 
THE RADIO. ACTIVITY oF MATTER. 
By PROFESSOR HEN BECQUEREL 
SCIE rho a AMERICAN Seneioaa NT i379. 
SOME PROPERTIES OF THE RADIO- 
ACTIVE SUBSTANCES. ly PRO- 
FESSOR HENRI BECQUEREL,. _ ScIENTI- 
FIC AMERICAN SUPPLEMENT 1427, 
PRODUCTION OF HELIUM FROM 
DIUM, By SIR WILLIAM RAMSAY, 
a NTIFIC AMERICAN SUPPLEMENT 1444. 
THORIVA: A RADIO-ACTIVE SVUB- 
STANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEL G. 
. Screntiric AMERICAN SUPPLE- 


a 1470. 
RADIUM IN. MEDICINE. By DR. 
SAMUEL G. Y. SCIENTIFIC AMERI- 


CAN SUPPLE *- - “1455, 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO- 
ACTIVITY. ScIENTIFIC AMERICAN SuP- 
PLEMENTS 1468 and 1471, 

RADE AND RADIO-ACTIVE SUB- 

ANCES. By WILLIAM J. HAMMER, 
pA NTIFIC AMERICAN SUPPLEMENT 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly expiaming the 
methods of obtaining redeem. conducting 
experiments with the substance ‘and measur- 
ing its radio-active force will be found_in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475, 


1476, 1477. 


These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what may well be considered an admir- 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 

TEN ss BY MAIL . 
for each na iened. Order throug 
your newsdea ore "or freas 

MUNN & CO., 361 Broadway, New York 

















s d-Hand Bicycl ee 85 w _=s ge lot are fine 

— wheels oom Philadelphia Baltimore. 
ome very slizhtly wi 

98 cents for 82 Tires, A special sale. Ap unpaid 
storage mag oy cuts prices. Other tires, $1.25, $1.50, $2. 

$3 La mts. Great factory clearing sale. 
af ‘worth of eunaries for #@c. See f famous bargain 
windows. 


MANHATTAN STORAGE CO. 
Ne. 42 Cortlandt Street, New York, N. Y. 
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Warwick Cycle and Aut 


Patents, Trade Marks, 


COPY RIGHTS, etc., 
Address MUNN & cO., of Patents. 


the SCIENTIFIC AM 


St., Washington, B.C. 
Hand-book Sent Free on Appiication. 


The Hygrophant 


shows with accuracy and 
without computation the 
temperature and degree of 
humidity, Send for circular 


HUDDLESTON 
St, Boston 




















J. Ss. F. 
20 Devonshire 


Get Rid of Boiler Scale}: 


and save hundreds of dullars every year by using the 
wonderful Dean Boiler Tube Cleaner. It will cost 


‘d he aie 
Gs 


‘ 
\ % 











you nothing to make a thorough trial of this cleaner, 
as we will be pleased to send you one for a free trial. 
Write to-day for details of our offer. 
WM. B. PIERCE CO. 
319 W ‘aahhegoen Steset, Badhio, N. ¥. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur s {)se.—The utilization of Pod voit 
electric circuits for small furnace work, y Monrne 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scaie, and the fur- 
nace can be msde by any amateur who is versed in the 
use of tools. This article is contained in Sc — 
AMERICAN SUPPLEMENT, No. 118, Price 

For sale by MuNN & Co., Broadway, New Yore ci city, 
or by any bookselier or newsdealer 


50 Automatic Machines 
Lis =e! FORMING WIRE 


frém coil into shapes similar 


to cuts. We can furnish ma- 
ca 0. Bex 7, 


chines or goods, as desired. 

SB” Send for Catalogue. 
AGOOD INVESTMENT 
ee a ee 





WATERBURY, CONN, 





BLAKE & JOHNSON, 
tions for learning 









A fnacinating 

that will enable you 

to earn good wages. 

Send 25 cents for uni- 

Dyan il, postpaid. ” 
ry 

send Son Dur cas alee- 

Hstablished 1879. 

J. H. BUNNELL & Co. Inc. @ Park Place New York 

PORTLAND CEMENT ned ia SOOT 8 

described in excelient articles resins 


AMERICAN SUPPLEMENTS 
Price 10 cents each, i. _ 





pany, 


by mail. 
Broadway, New York City, and all newsdealers 


Kerosene Oil Engine 


Nothing but Kerosene Oi! to ran it 


Simple, Sate and Efficient. Needs litt 
attention, i toe ova Ml to get out 

chea) to run than any 
other en; ine | manufactured. Econemi- 
cal and Easily Operated. 


In l Power Vehicle Co. 
Stamford, Conn. 


Marine Motors 





If you want a Gasoline 
Motor, witb ‘a the good 
points and none of 
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Surheees to, F. J. ‘ 
Protractor —: = accompaniments, a. 


8 585 
me te , Schoellborn 2 Albrecht. 757.969 
ship, ne van a - 758,022 


Runnells 





Railway, electric, G. "H. Pretts...........+ bb 
Iway rail stay, Laas & Sponenburg 
Railway signaling, electric, 8. M. Young. . Tor ast 


Railway trains at see signals, means for 


stopping, 


w. 


Railway wagon, 


Railways, 
of elec 





Safety 
Salil, 


a box 
lock, 


ne cover, 


Saw filing 


ewton 





means a clean 
trical, W. Cha 


i w 


‘ Hap me. . 
achat N. Kall 
Saw, portable crosscut, F. Richter.......... 
Saw tooth for metal saws, insertible, C. C. 














H. A 
a Sartin a6 sgccoscccers 
T. J. Mitchell 


Cc, Kna 
—— envelopes and Tuatiabie matter and 
xing stamps thereto, machine for, J, 


We WOT Sdecgvcacovgcccccsvecscesoss 757,574 
Seondacy battery, » H. Flanders......... 757,446 
box, BR. Bamsett.......---eccecvececsee 7, 
pane = iy elaaton, D. Bolsvert........... 757,722 

Sewing machine, corset, 8. Royle.......... ¥ 
Sewing machine illuminator, P. Englund.... 757,900 
Sewing machine motor, J. H. Macon, Jr.. 757,420 
Sewing machine pe ol fan attachment, 

W. C. von Castems..... 6.65 cseccccsees 757,723 


ee” 


Hogan 
Shaft Sopting, J. R. 


a. Corcor 
Se aan’ ‘machine ‘hoped cutting device 


Shaft fastener, W. A. 


Shaft 
J. 


machine atuttie actuating mechan- 
‘. 757,725 






PEL ELE OER POL PE ae +++ 157,408 
George. . «oe 757,785 
OMEB. so vcccseccctans 757,032 

support and anti-rattler, combined, 
MBA soc cc ccccscscceseecvces 350 


Sharpening sy for band cutters and 
feede 


anderson. . 
Shearing tool, 8. Arce 


Sheet cutting machine, M. Meriam 
Sheet ig adjusting mechanism, 8. B. 


et 
Shoe, ankle supporting, G. 


Shoe, elec 


Shovels, making, 


—, 





Sestden J. 8. 


Spirometer, A. BE. 
pri See 


Stacker, hay, J. W. Kenworthy.....+...+++ T57,@24 
Starch ntrifugal action, separa’ ° 

» Seneatee «passa eines ecovocescesese SUITED 
Stay bolt, D OP. . see eoesccceves 
Steam engine. L. Goos, Jt....--c++ STIITS 71.452 
Steam engine, F. P. Hummel.....-++-+++> 
Steam generator, at 4 mh P Perkine ’ 
Steam generator, G. L. Rose....-.---++++ 4 
Steam trap. automatic, M. Towne.....- ‘757,604 
St ad and e asstaaing. 
Stenciling, Burdick & Perviihac....... . 157, 
Stone, Spautectering, C. McClenahan... 757,483 
Storage a ¢ SEPTEEB +00 058009 757, 
Stove, camp, L. Mg covccscseoe TOMOID 
Stove for Resting smoothing irons, ete., 

W. Hegemann ...........+-+s+00- eovee 157,742 
Stove igniter, oil, W. H. Wilder.......-- «+ 757,703 
Stove or furnace, heating, R. W. Shree 157,02 
Sve, yitieee blue flame ofl, A. J. ck- . 

00.0pbeeseda cee ve thes caps toeseesb ee ee 


8 
Su eate 
Rupert 


tric sole, A. 
FS 


sitter wt J. P. Hi 
Signal apparatus, J. D. 
Sink overflow device, 
Sizing, A. Muller-Jacobs.. 
Skirt and waist holder, combined, M. 

itzkow 
Skirt supporter, A. 
Slotting machine, M. 
Smoke conveyor, W. 





Price ‘157,768 
Akers & Ross...++++ 157,871 
ceeees 157,048 
Little- 


ND SRR ERY 757, 
articles, mouthpiece or stem —_ 


Bt. Chair. .cccccccccceeesece 


pe Te Caves apparatus, G. —— 


“ok P. 


Seteatetres or doubletree, 


ringe, 


Fad 
re le lly 


Telegraph aysisin, Hi, 6. Bagh. 
Telegraph system, wireless, G, 


H. M. 


L. 
"pottle, . Walker 
tebboard spring ‘jack, 


L. 


awl 


Sneddon 
and belt, combined, 8. L. En: 
B. He 


Gull. ..c.ceseccscese se 
ble leg attachment, J. v Aimoid....... 
Tack claw, G. C. Parish.. 
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“Marconi...: 757,550 








The E Co. 
te Relbold Bldg. DavT0%, ©. 





7,878 
7.656; ELECTRIC LAUNCH MOTOR. — THE 
this fora 








Vaccination and 
Life Insurance 


are alike in one particular: 
Vaccination makes a man 








immune from smallpox, 
life insurance makes his 
family immune from 


poverty. 

Can you spare five minutes to 
read our little booklet, “The How 
and the Why’? We will gladly 
mail you a copy. 


ror,000| PENN MUTUAL LIFE INS. CO. 


ELECTRIC SEWING MACHINE 


PHILADELPHIA 


“The Sharer” 


A hew foot power that can be applied 
to all light machinery. A kick starte 
the machine and an occasional kick 
keeps it going. Send for our Booklet. 
SLOTKIN & PRAGLIN, 
210A Canal St., Wew York, 


MO. 













































sates eaten a tes 
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Branch Office G5 ¥ St. Washington, D. 
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Containing 4 

can mopbenteal practioe in w 
eae i4 Mot a machinist, 

n 





Now Reavy! A HALF Price EDITION 


Appletons’ Cyclopedia of Applied Mechanics 


Each Vow xe WxTx?. Weight 20 ibe. 


Edited by PARK BENJAMIN, Ph.D., LL.B. 


- A Magnificent Set in Three Vols. Fully Illustrated 


Handsomely bound in half morocco, each volume containing 
ever goo pages, with nearly 8,cco engravings. 


SPECIAL PRICE $12.00 


the p s’ price of this work bas never been less than 
suede te tee choses binding and it bas been sold only by subscription, 
We have secured a special edition of this valuable work, and will box and 
id, the three volumes to any address in the United States or | 
ir oe rece ipt of the above price. By purchasing new from us = 
save half the original price and have in return a technical cyclopedia and 
dictionary, the great usefulness of which has been testified to by nearly 
gne bundred thousand purchasers of this valuable work —tech- 
nictans and mechanics who refuse to estimate its value to them in their 
work by mere dollars and cents. 


AS A REFERENCE WORK IT IS WITHOUT A PEER! 


pwards of 1,000 


bhiiah. 





nearly 8,000 engravings. It is the recognized standard of Amert- 
shops, manufact. ee, technica! schools. and libraries all over ine Tnited States. 
ineer, electrician, business manager or foreman who can afford to be without the 


nm contained in t vy lumes. You are domg yourself an injustice if you don’t take advantage of our 


and send for by. sen = at onee. 
6H Add 1 cvtra for expressage 
tinent, or §2 


jo Hanglend and the Con C9" Spec 


to y troy and other count Our @- page catalogue sent 


THE NORMAN C. HENLEY PUBLISHING COMPANY 


132 Nassau Street, New York, U.S. A. 















DPS aie Ml OB ate ON eR 


LEVIATHAN 
LEATHER 


DRIVING BELTS 












. 
the 3 inch runaing comparatively 


Vurther evidence 
@x posure to water, otl, weather, or 
It will pay you to ask. 


EVIDENCE SUBMITTED: 
TEOCINGHY OF A CEMENT MANUFAC TURER. 


“We did not ex p. would do the business, as it was taking the place of a 36-inch double 
ronteh we bua! it on top of the M-inch leather. Finally the %-inch leather gave out. and, 
e, we foes re on oa with th the 30-inch Leviathan, and the beauty of it is, we have no use for the idler, 


slack and tranam)tting nearly 00 borse power. 


as to what ts dame with Leviasbas Belting. particularly under severe conditions, as 
xtreme heat, is ready for the asking 


MAIN SELTING COMPANY, 
1223 Qanranran SrTreer, - - PHILADELPH!A | 
BOSTON NEW YORK BUFFALO 

























A BRAKE 18 “ THE JEWEL” OF BICYCLE MECHANISM 


It is simply lawlessness to life and apparatus not to 
take advantage of the new principle applied in the 


new | 
MORROW BRAKE 


The Morrow avoids all troubles by employi iw but one clutch. 
for a catalogue and iearn the recommendaiory features of this perfect device. 


PRICE, 65. ECLIPSE MACHINE CO., Elmira, N. 1. 











Scientific American 





tal circular of contents mate of (ane oot wma sent free | 
request 
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| Vehicle 














Open. 
vont, 


Steel Castings for Special Purposes: 


f,cllitics enable ws to undertake the manufactore of high grade stee! castings for almost any purpose. Write us for particulars. | 
Bice! Castings for |e omoti ves, shy building, tiical, pump and general machinery purposes. Subject to U. 5. Govern. | 
and vther Reations 


Ran a Waren De.rvenies. 
EKABOARD STEEL CASTING CO., Chester, Pa. 
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POCONO 
MOUNTAINS 


For an ideal outing this Summer. The region is 
high, the climate invigorating and the trip comfortably 
made in three and one-half hours from New York. A 
handsomely illustrated book of 128 pages, containing 

information about hotels and boarding-houses, 
ogre with @ delightful love story entitled «A Chance Courtship,” 
be mailed on hp aro of 10 cents in stamps. 


Address T. W. LEE, Coneral Passenger Agent, New York City. 


be 






















































0 L: 4 0. Ragh. Sees eeeaesceseee ‘757,505 
Vleming » aeycollpe ? 758,005 
Telegraphy, device for wireless, . Plem- 

GAB eccvsscaccesssseccscconccccccccccces 758,004 
pe — Ie ‘multiples, Z - Ghegan Séucves 757,736 
Zelesrephy. wire RESPIR S 758,006 

<4 electvical, Pr H. Fisk. 757,600 

set, H. P. Clausen........ 758,031 
Telephone transmitter, W. L ithelm..... 757,790 
Telephony, A. Meinema..............00+0++ 57,826 
Tent cottage, A. M. Holmes.............. 758,033 
Thermal cut-out, H. P. = CSS a6 kc ones 57,884 
Thermal cut-out, M. Setter......... 67,971, 757,972 
Thresher and separator, cm bined grain, 

Wa) PUMGOER voce cestpeccescoccccccccess 757,904 
Ticket issuing machine, J. M. Siebler...... 758,023 
OD BEESO, W. BD. TOMB s cccvcscccccccccccce 757,467 
Tiling substitute, EL Reizenstein.......... 757,840 
Tire filler, vehicle, C. D. ‘Niedinger baewnen 757,631 
Tire protector, J. L. Brown................ 029 
Tire tightener, C. T. Umsted Wubes tesecensa 757,697 
Tire, vehicle, A. C. Hills....... 757,923 

| Toilet table and traveling trunk combined, 

lady's, A. L. Jacob.......... 757,661 
| Too-great speed o, G. Rowaix.......... 757,640 
Tool hanger, B. files.... 757 O87 
Tool, pneumatic, w. i MDs dacoceceseone 757,970 
Top roll saddle, Ld A cps SebGbdeeenesecoesee 757,727 
a EN an akcanccccceccces 7,567 
Toy, mechanical, Patton & Lippy....... .. 757,834 
a. ¢ engine, F. C. Watson...........+ 757,985 
Trap. team tra 
Traveling” case, W. Richards........... 758,019 
Trench lager Be MBB pescccccccccccccces 757,459 

| Triped, fo ing. R. Pr. tn c~6sececes 757,766 
Trolley, C EM aa S6escedececscccccceses 757,786 
Trolley’ de F. 8. Martin..... 757,824 
| Trotter J safety device, P. Mev uullough, 
CGbdeeeRsedseesoeccosgcorsse . 757,630 
Track der rolling stock, “bogie, H. A. Hoy. . 757,827 
Truck frames, device for lifting railway, 

Fo GEE. oe rccsoccccapessecasesceses 757,507 
Truck, lateral motion car, BE. C. Washburn. 757,852 
Tracks, adjustable hook for ee G. M 

VIE, OO 046cednereeeebesecesvese 757,793 
TramB, J. A. HW. VRRP icrccscccccscccses 757,528 
Tube bending machine, G. F. Atwood. . T67,5038 
Tubes, bending, G. F. Atwood.............. 757,592 
Se GE, Be Bi ce cacthndetceccccecce 757,717 
Typewriting machine, W. J. —— éKenasee 757,431 
Typewriting machine, R. W. Uhlig........ 757, 
Universal am. Reece 757,769 
Valve, KB P 757,873 
Valee, faucet, 757,731 
Valve, flush, E. A. Marsh. 758,012 
Valve ar safety train po com air, H. G. Sedg- 

WHER accvdcecccccccens sencegeces SORE 
Valve "geet, explosive engine, fT. @&c 

RF RP etre Peer 757,017 
Valve mechanism, H. R. Maso " 757, 479 
Valve, reducing, J. J. Burke b 
Valve, throttle, R. A. McKee 
Vehicle bedy hanger, Hi. Jones 
Vehicle brake, H. P. Maxim. 

Vehicle lamp holder attachme A 
Vehicle running gear, C. P. Malcolm 


running gear, motor, H. P. 
Vehicle, steam —* Ly K. 
Vehicle wheel, J. Pol 




















Vending apparatus, AR z Payne. TST 956 
| Vending machine, Coleman & She 757,903 
Vending machine, F. G. Hartell 758,007 
Ventilator, 8S. H. Jacobson..... . 757,465 
Ventilator, C. A. Withers........ -.+++ 757,534 
‘eseels, apparatus for scraping ore "from 

wings of, M. Andrews........ 757,858 
Vessels, self-crip and draw-off attachment 

for. L. EB. Saunders.............-- . 757,641 
Vise, H. 8. Hanstine...... 757,918 
Wagon brake, N. Pteffer.... 757,959 
Wagon spring, €. L. Thom -osess 157,578 
Walking stick and stool, combination, N. F. 

Russell LSS CT ET --«+. 38%,776 
Warping machine, F. Ott ... 767,491 
Washing machine. J. W Montgomery. 757,829 
Washing machine, €. Dietz.. : . 757,896 
Water, apperatus for separating oll and 

grease from, FE. Frieador 757,448 
Water closet tank valves, mechanism for 

operating, P. J. Gross ? 757,738 
Water heater, E. E. Murphy 757,563 
Wave responsive device, Woodward & Shoe- 

POP .ckvenmeue ca : 57,808 

| Wax applying roll or brush, W. A. Reed... 757,496 
Weeder, wheel, C. Wear ‘ coe SOUet 
Welding steel plates, etc.. to sheets of alu- 

miniam and aluminium- ae other 

metals, H. Wachwitz : R -+» 757,582 
Wheel traction band, L. Kniffen.... 757,471 
Wheel tread, traction, J. W. Pridmore 757.625 
Wind motor, J Williams......... 757,800 | 
Winding or hoisting drum, H. F. James T57 G22 | 
Windlass, G. W. Menefee.............. 757, 668 | 
ES at, DC not hie én ae ntedean 757 865 
Window acreen, Stout & Turner...... . 757,688 
Window screen, extension, G. W. Rock- 

rrr ar bcb'ensddgeedsds ces en 
Wire drawing machine, D. J. MeMahon..... 757,671 
Wire stretcher, P. 0. Daughters........... 757,293 
Wrench, G. A. AndPus.........ccceceneees 757,644 
Wrench, E. Howell.............. 757.747 
Wrench, N ve eked she eeene 757,764 
Wrench, W BO a 758,085 
Yoke center, neck, J. EB. Bocbe Seecccsesoes 757,504 

DESIGNS. 
Bath tub, C. Weelans..........esecceseeees 36,881 
Collar or similar article, A. Schweriner.... 36,884 
Hammock body er 36,885 
Lavatory, C. Weela veka S 6s genheoeespoeeee 882 
Spoons, forks, or simiikr articles, handle 

for, G. P. Md aang dt sehd 6669 600sdvess 36,879 
Stove, FP. EH. Pickem... cccccccccscccccccce 36,883 
Toy bank, A. C. Williams... seecocoecce 3¢€,880 

TRADE MARKS. 
Absinthe, 0. L. Pernod.........seccecesess 42,402 
Asthma, compound for the cure of, Williams 

DB Gi osc icciccovescccocvcccccccese 42,445 
Ree Sn. Tis BR ck ccccscrcccccece 42,412 
Baths, chemical suepnratinas for sulphur, 

Chemische Fabrik Vechelde A. G...... 42,422 
Bearings for machines, journal and shaft, 

> Sh ME nes Kb nds crocdcrcccces 42,464 
Bearings for sheaves, D. BE. Kempster.... 42,463 
Beer, ger, Cumberland Brewing Co. of 

Allegheny County d 42,441 
Boots and shoes, leather, P. W. Minor & 

Sevesee ‘ 42,395 
Boots and shoes, ‘leather, George E. Keith 

Co. 42,436 
Bread, J. E. Blackburn. 42,408 
Bread, Seswates, and cukea made from 

manes, W. A. Jomes.............. 42,409 
Cement, ‘Portland, Deapice. Portland Cement 

OB. secnccdsegecssseveccce Seeecccessers 42,453 
Coffee, Direct Coffee Co......... apasoncaat 42,403 
Corset bones, J. Janowitz......... eeccccces 42,430 
Corsets, Birdsey & Somers. ..........0000+++ 42,392 
Oeft holders, H. C. Frank.............+...: 426 
Dress goede, certain named, Joy, Langdon 

WO. ccecicece cds sebdednccccecceacs 42,431 
Fabrics, ce tain Prat woven, Hodges 

YS Ms cis nb cot ueh cnc sccnsnes 42,393 
Fish hooks and “nating tackle, Henry Mil- 

WROTE BD BeBe oc vcccccesavscccscosssese 42,458 
Flax fiber oa for gortain named sash 

poses, PU ensues seccecn ++» 42,432 
Flour, wheat, Royal Milling Company... sees 42,406 
Food for animals, Shamrock Stock Food Go.. 42,437 
Food ificial, Chemische Fab- 

a, TG 42,410 
Company sereececcseses 42,306 


re ik Wa 6 















THE IMPROVED 


Evory Pair Warranted 


“REE The Meme is 
stamped on every ¢ 
loop — 


BUTTON 
CLASP 


A O-. ALWAYS EASY 
Geo. Prost Co., 








By 
balance will we! up to me 
quarter of a pos' stam The 

y any ur skilled in the use of tools, aud it" will 
as a balance. The article is accom- 
peatee By detailed ts, Gra 


N. Monroe Hopkins. This “ built-u 
und and 
balance can be m 


All over the civilized world 


BOSTON 
GARTER 


1S KNOWN ond Worn | 


CUSHION 


Lies flat to the leg — never 
Stips, Tears nor Unfastens 


Makers, 
Boston, Mass., U. S.A 








a) "REFUSE ALL SUBSTITUTES ree 
SENSITIVE LABORATORY BALANCE. 


” laborato 
i turn a 


sho variv 
fthe work. This article Sole coatgined n & 1EN. 
cents WMERICAN, SUPPL iN & CO. 16 Broadway, New 
n he way, New 
York City, or any bookseller or newsdealer. _ 





“Globe” 


Marine Engines 





Substantial. 
Right. 
Write for Catalogue, 
Built by.... 


GASOLINE 








and 198 Liberty St,, New York. 0.8. A. 





JRATED 


ENNENS *: 





Improved. Simple. 
Reliable, Economical, 
Prices 
Guaranteed. 


JM 


PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa. 














4 dae, Las Angela, Laden, Bag 


MECHANICALLY 
PASTENED 


\Fisk 


I ires 
Stay en the Rim when in use, but can be de- 
tached by a novice. Get a catalogue describing it. 
FISK RUBBER COMPANY 


Chicopee neraggg Mong Mass. 

mancuns avo Rerain Derors : rcs taal New 

York, a. “Touts, ina cap en ng We, oS! gy 
St. Louis, Fra. 


we 











LIP ALI Ame 


- Trt 
Pox« KET 
ANICURE 


Solid German Silver. Trims, Files and Cleans the nails with 
either hand, Don't take unitations. Sold everywhere or 
by mall for S5e, Money back if wv, want it, Manicure 
Book andy Hand Book 4 Ge! Bands’, 





comp’ 
Sent for two %&. 
Klip-Kiip Co., 556 Clinton Ave. S., Rochester, N. ¥. 








Send Pestal for 
Illustrated 





















Mark Others FOR WEAR. 


10c, extra for Mailing 
Each Three Pairs 


Booklet 
Men’s Women’s and Children’s 


Never Surrender Hosiery 


ALL WEIGHTS AND KINDS 
COTTON OR LISLE THREAD 
Order for the entire Jamil, 


For @ years the Leading Dry Goods Store of Worcester 
BARNARD, SUMNER & PUTNAM CO. 


Worcester, 





ORDER BY MAIL All ye: 
The Famous Hosiery J _ 
Which is Superior to All 








¥v 
4 
























Aprit. 30, 














Founded by Mathew Carey, 178. 
A House n touch with Three Centuries. 
HENRY CAREY BAIRD & CO.,, 
INDUSTRIAL PU BLISH ERS, BOOKSELLERS & IMPORTHRS 
810 Walnut ™t., Philadelphia, Pa., U.S.A. 
(2 Our New and Kevised Catalogue of Practical and 
Sctentific Books, .- Sve ; a Catalogue of Hooks on 
Metallurgy, Mining, 






















































































Assaying, Ana'ysis, ¢'c.; a Catalogue of Books on Steam | ro preparations, certain named, 
and the Steam Engine, Macht | @ Catalogue | D. Gardner ..... 
Book: on Santtary Science, Gas ting, Pm FSumbine. ote Medicine, poor 
and our other Catalogues and Circulars, Bree CO, kielons oe hd ao ecb es evdentedune 
every branch / Science applied to the ry joent free and! Medicine for the cure of certain named dis- 
free « poten to anyone in any part of the world who | eases, Duluth Medicine Co............ 42,446 
will —_ his address. ; Mineral water, H. F, Scbnelker............ 2, 
: Snes Needles and pins, bodkins, and _ crochet 
. . 7° hooks, certain named, Henry Milward & 
Pic BOWS cccadsare tees etna arse sense eeaees 42,459 
. Nut crackers, J. E. Hamilton.............. 42,427 
— ° . Ol, olive, F. Sanguinetti & Cle............ 42,404 
Write for our Free Til | one and ointment bases, Schering & 
* lustrated Book. GROG Jaca snude occck at. wipn wade cae ben 42,451 
“CAN I BECOME AN | Overgaiters, A. E. Little & Co 42,434 
ELECTRICAL ENGINEER @” | Paper clips, Cushman & Denison Manufac- ’ 
We tach Electrical Engineering, Electric Lighting, SNe 8 erik seine satma pa Hens ply 42,425 
pores Niecan sl Deoutan, Cate ke een pons, fountain, F. C. Brown......\....++. 42,424 
Institute indorsed by Thos. A. Béafson and others. | Perfumes in solid, liquid, and powdered 
LECTRIC AL ENGINEER INSTITUTE, form, R. Hudnut.............. 42,442, 42,443 
240-242 WV. 23d &t. New ¥e rk. i iano players and self-playing piar a, auto- 
matic, Kohler & Camphell............ 42,428 
TYPEWRITER HEADQUARTERS Power transmitting machinery, certain - 
named, Dodge Manufacturing Co....... 42,4 
Printing purposes, synthetic or anilin colors 
832 Broadway, New York, sell ail makes under half-price. Don’t bay | DR. Oe Mes excenestapdnseeossemies’ 42,423 
before sending for samples of writing, prices, exchange and unprejudiced | Razors, ©. F. Ern.........--eeceseecceeeees 42,426 
advice. Immense stock for selection. Shipped for trial, Guaranteed | Remedies, certain named, lowa Medicine Co. 42,416 
euamarstememngnas Dealers supplied, Ren “ for the cure of certain diseases, paps 
aes Hi" as “ouserie: Sea A WORE 0 60sec evens vs ctewus beeeasves * 
“| Remedy for a "certain named disease, J. 
A splendid fit across shoulders) | RS FE ee teste neces 42,415 
chest—every where. Remedy for worms, internal, Pratt Food Co. 42,449 
Rice, Meinrath Brokerage Co............... 407 
Noo uk Rock c arilling machinery a “tools, Inger- aa 
soll-Sergeant Drill Co............ 42,: 
Rubber hose and cotton hose, Bowers ‘Rub- 
combine a comfort and ber Company .............+. .42,454 to 42,457 
choice of fabric secured in Rye meal, corn 1, pearl a flaked 
Melhasundieote hominy, and grits, Wells-Abbott-Nieman oi 
a OR. ev pue petdinnn she h shad sad ena hess , 
made shirts, Salves used externally, A. V. Mentz....... 42,420 
LOOK FOR THIS MARK. Sewing machines and parts the eg “iin 
485 YOUR DEALER, Sewing Machine Co..... 2,429 
Skirts for women, Wearwell § 42,433 
Sieeping draft, M. A. Quee........... 42,418 
Suits for boys, Siegel Cooper Company 42,390 
\ Try our coat shirts. Syrup of guaiacol, Davis Pharmaceutical Co. 42,419 
"Write to-day for our Tobac ae soe ;. signee tte od mete therefrom, aus 
tooklet—All shout amoking, J. & F Mat osnéans 2,43 
+ ae shirts and the aes co, smoking, Wells-Whitehead Tobacc co 
ae ee ae 2 oak acransdansepeebekenshaeteon6a0 42,399 
certain occasions. Whisky, Belmont Distillery Co...........-- 42,401 
Model Shirt Co..30 GenturyRidg. 
Indianapoiis, Ind. a 
— A) LABELS. 
HIGHEST GRADE GREY IRON CASTINGS Noes te vat” Yy one. a veterinary medicine, 10,988 
For Gasoline Engines and Cylinders e sean “Sia inhineume ee a we ee 
All kinds of Automobile Castings. 5 Renae cromerelt Potro 
PRenyrae IRON WORKS, 2 Auburn Ave., Buffalo, N. Y. ‘pauter “_ Brown Legging,”’ for leggings, H 
} ‘i ac agg oe ile, “ios “tana” ess. 10,964 
‘Buster rown ng ‘0 ngs, E. 
DRED 20 cas .Cbaevedasocsrveesecess 0, 
I 10,965 
“Choco,”’ for confectione ry, Choco ( ‘andy Co. 10,970 
Means New Life to the Sca'p. “Domestic Peta,"’ for picture blocks, Na- 
a Cpe geod ne — | tional Novelty Corporation............. 10,967 
prough =m e | és ae ae : ne ” 
and bealthful elrculation withost rubbing | DT. Brooks gg “* at lowder,”” for 10, 
fl snd without the wec of drugs or irritants Bay ptiat gf Me ir A reg 10s = 
It will stop hair tre ‘alli t and re-| “Egyptian & re, 0 ° . y ewe \ 
1 ~ da 4 reve. Be pore 4 whet live follicles | “‘Extra Dry Ginger Ale,’ for carbonated 
exist. The Cap is used about ten minutes | beverages, American Soda Fountain Co.. 10,98 
agri oo eee et | —_ | ‘Guaistol (Davis) The Only Permanent Sirap 
B seanay to fol if testhta ona oat enttdbchery | paoenry ot, as for medicine, Davis Phar- cada 
| after a thirty days’ use. Call on or address rentics D, seccccvessessdresesveres ’ 
EVANS VACUUM CAP Co, High gate, for smoking tobacco, R. Harris onan 
Oe ese Fon Once tn bkiwns, | “Honey Dei." ‘fur kmokiig’ tobueeo, R. 1* 
, onw Ovrice, way. ones “Ww, o = . 
© those who find it convenient to call at our offices we i eats i TG: : dss ciavende ain vere 10,972 
give a sufficient number demoustrations free to them-@s tothe | ‘‘Ino,’’ for beverage, Ino C ompany Vaate sae 10,979 
ment ‘oe pe. ‘King's Stop a Cough,"’ for medicine, Cali- 
ben comer: forhia Chemical Co. .....ccccsecsescess 10,985 
“Life Malt,’’ for malt extract, N. Biever, 
Jr. ‘ Shab ce hers abus comes ed 10,981 
“*Maltozone,"" for medicine, M. Carnot..... 10,982 
“Orange Drip Syrup’’ for syrup, 8. C. Leon 
BO cl cecoccdhsegabonesebenceuehage ean 10,976 
“Our Dollies,’’ for picture blocks, National 
Novelty Corporetion Sasha ebad alee 10,966 
“Pride of Reidsville,”’ for smoking tobacco, 
-. 2 BD rea a 10,973 
“Regal Brand Condensed Milk, 
densed milk, United States Cuntienned 
Py OM nas ks ode-ae Gadhaldeabbetese one 10,975 
“Re gore ~ A. B. C. Ruler,” for rulers - 
POEM 6 cccaedhnesctosnedececene 10,9€ 
*“Reissmann’ ® Perfection Mitre feale,”’ for 
rulers, oe err iri ee 10,969 
“Setter,"’ for whisky, J. R. Stonebraker & err 
age hase sep os 06s (ubahssougmns  H09 10, 
“The Famous Sunbury C reamery Butter,’’ 
for butter, Sunbury Co-operative Cream- 
Mention Scientific American ORE: Scand tnue beh cddbcbecnsbaens ke 10,974 
**The a Grange,” for mineral water, W. or 
DENG -cexkine dé hacth\oedsentases 10,978 
“X-o Quick Cure,”’ for medicine, A. Crich- 
Send for this Book ie ORD caciclenccscenccntcouecusnteversnacs 10,984 
s 
FREE PRINTS. 
“An Adler Serge Suit,’ fer men’s apparel, 
David Adler & Sons Clothing Co............ 


Hot Water 


instantly, anytime, anywhere. 


It tells of the cheapest and most conveneint way to 
secure hot water and plenty of it, summer or winter, 
in bath room, laundry, kitchen, etc., by using the 


Humphrey Crescent 


Instantaneous Water Heater 
Seld by all Plambers. 

This heater is handsome in appearance, occupies 
little space, is easily and quickly installed and lasts a 
lifetime. Gasis the fuel and less is required than in 
any other heater giving equal service. Hot water 
: ws the moment the gas is lighted. 50,000 in use. 
: $16 to $45, depending upon size. Sent on 
30 days trial. 


\Humphrey Co., Dept. Ly Kalamazoo, Mich. 








>rospecting, Mineralogy, Geology, | 


Medical pastes and salves, Wollwascherei u. 


Kammere! Dobren bel Hannover. ....... 421 
| Medical preparation for the treatment of 
| certain named diseases, liquid, Asmo 
| Romedy OG, ..scccsccccnncvssusseense » 42,417 
| Medicated galt, Bourland & Stevens Bros, 
| 42,413, 42,414 
| Medicinal and food compounds, certain 
named, C. F. Boehringer & Soehne.... 42,452 
































“Arabian Chocolates,’’ 
“Arcadian Chocolates,"’ 


Gray Litho Co, 065 
Gray Litho- 


for candy, 
for candy, 





SNE US: oc ceicd ak vas oth aedicmpsdne caaad 972 
“Attractive Summer Footwear for Women,"’ for 
shoes, 0. McCormick... ......02..ssesscese 961 
“Duchess Chocolates,’’ for candy, Gray Litho- 
RE 8 5s wel ea hohe cu tetieadeosaenian 974 
“Finest Chocolates,"’ for candy, Gray Litho- 
OU <n ee kb Ghd eddceesaareen 6heanebe 973 
“Harriet Hubbard Ayer’s Face Cream, for 
face cream, H. A. Seymour............+6+. 962 
“Kleanwell Tingle Sponge,’ for rubber sponges, 
A. H. Smith...........sccessessvoescveess 964 
“tittle Tingler,’’ for rubber sponges, A. H. 
POEL 15 c32 4 bee & bed pots cdhawndebekedeube cee 963 
“Outing Assorted Fine Chocolates,"’ for candy, 
Gray Lithograph aa «hh tesa ol edhe aes tea 76 


ead ahhene 

“Princess Assortment Chocolates,’ 

Gray Lithograph Co. ....6.-.cceeceeseseseee 975 

eds ~ ess Chocolates,”’ 
0. 





971 
" Puritan Chocolates,’’ for candy, Gray Litho Co. 968 
“Purity Bon Bons and Chocolates,’’ for candy, 
SE: SA GIDE a Sc ccdvadiipesssestoeralses 970 
“Purity Heath Chocolates,"" for candy, Gray 
MENO. CO. ccccscccvssecsceresesdcccsccce 
“Purity Italian Chocolates,”"’ for candy, Gray o 
BUND, TOE. ea dtncicel'y cc ob'nb06+t0es cigs bhae 


" for candy, Gray Litho Co, 96 


A printed copy of the specification and drawing 
of any patent in the foregoing Mist, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, 
number of the patent desired and the 
iven. Address Munn & Co., 361 Broadway, New 
ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 

ad Munn & Co., 361 Broadway, New York. 
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IMPORTANT TO WIRE MANUPACTURERE 











Export Trade 
How to Secure and How to Hold It 


Valuable hints on how to secure Export 
Trade sent gratis on request. Address 


EXPORT ea 
Bex 773, New York 


Loree Gece snae rag 
MODELS fone Seat ec LURE 
SPECIAL MACHINERY, Ect We | 
CHEMICAL EXAMINATIONS sje 
no Aapaiccned aay 


o National Sheet Metal Co., Pera, Ill. 


























Instruments, Smail . 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 
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OTTO KONIGSLOW, Cleveland, Obie. 

















Erroular tree, Frege Keud dcimant igen saa ay ott 


Fires Clase pps Now Tone 


SR rea 
ie ton for eutlinnten hb OL 


“THE CRYSTAL STAL” rinse Ulnee Gam Vengor 


kinds, on 
MICHIGAN NOVELTY WORKS, Mich, 


ughting and Ex Work 
Le oe 4 Seager ro 
“ako M “hox a Martén, Ind. 


National see Co, 85 Broadway, N.Y. 
PATENTED ARTICLES, ETO. 
B. WORRELL 


DRYING MACHINES, “itmct St 


Are » you Juigrenes Model or Experimental 


WHAT WE D0—HOW WE DO IT 
mon EERIE WE EES 
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soopeeins = Caf slg ol ‘ a For 
Gentral As A Aa, Main St. Buffalo, e A or AW: | 
A. Broadway, New ¥ 








Radium 


“Time tricth Trath 


and time proveth 








the ‘accuragy of the, 


ELGIN waren 


Every Elgin Watch is fully guaranteed. All 
jewelers have Elgin Watches. ‘‘Timemakers 


and Timekeepers,’’ an illustrated history of 








the watch, sent free upon request to 


ELGIN NATIONAL WATCH Co., ELGIN, ILL, 




















a Yo our Money in Upper Peninsula Land 


at ite jand vanes We By a N 
esiment. its sor pM be, rite to us XB os te Be 
UPPER PENINSULA LAND Co., Ltd. 846 Washington Arcade, Detroit, Mich 


jinn "a clone to warkete, go ts trl rulromtny Atmndree wf etllere wi wots 


our time to make a safe, 


F. J. MERRIAM, Gen. Mor, 


REFERENCES—itimom ‘Teg & Savines Bark, ¢ Diinots ; Cotewrat 3 wayf Comrany, New York, N. ¥.; 
Cesveranp Corres Inow Company, Cleveland, Ohio, ; . 
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THE WINTON MOTOR CARRIAGE CO., Cleveiand, U.S.A. 


Orient Buckboard 








The little machine that bas tn one year gained a 
reputation bounded only by the limita of the earth. 
Write for catalogue. 
WALTHAM MANVFACTURING CO. 
Waltham, Mass. 


CHAR TER 


GAS ané GASOLINE 
Per All Werk. 








= Hotsers, Pump- 
Sond for and Testimonials. 
Your Pewer Neods. 


CHARTER GAS CO., Box $48, STERLING, ILL. 


STEAM HEATERS 
Por Manufacturing and Laboratory Purposes 


Meade with finished surface in various sizes. 
Write for ciroular and prices. 


j. A. a co. 
¥ Leominster 2 « ~ Mass. 


re ' 
A AQ made. 
Lo ye As 
Pecle obs. oth 
Fen Bierce. oo ‘Chicago. 1 


What Is Daus’ Tip-Top? 


a oS pt that | raue! ever t 


Soa 


















hop wer hee ‘Hata, eT 


i orea—by express §) each Mesa Caren 
blork of wood. ete Radinm cf msterate 
photo plate ta two hours 
Lal per crac. H, Boon wastes, TIS Deaver, Colo. 








were 


#10,000.00 33% 


The reason W. L. Douglas $3.50 shoes are 
stations of life than 


better, wear longer a 


2,473,464 SAP o2b BPW. LOB NSH 19539" 


possible to make a first-class shoe for 8. 50 wnell atlast I 
¥C am now convinced that W, L. 
Merritt L. Brown, wi 


Bae Lowe Bs Bf thes. 


ip L. yma ttigh-Grede Boys’ 
Shoes, $2.00 and $1.75. 


that W.L. 


Scientific Americar 


willbe oy 2 to any one whe can prove 


Douglas Pew? not make and 


3.50 shoes than 


any other manufacturer in the world. 


worn by more men in all 


— other make is because they hold their eae, fit 


are of greater value than any other $3.50 


to be the finest patent leather yet produced. 
Past Color Eyelets Used Exclusively. 
W. L. DOUGLAS, 157 SPARK STREET, BROCKTON, 





A ugias $3.50 shoes are 
ith seen oz, the he Hatter, New York. 


has the largest men’s $8.50 Shoe Mail Order 

usinens in the world. No trouble to get a fit > Ag mail. 

4 width; narrow, medium or wide toe; 

kin mae of leather desired ; 
repays delivery. 
h his own 


out cap on toe 
“= — T. or button. e. 
r shoes are mold 
retail stores 1. t ¥ rincipal citi 
sre Sous scat iT toe doy eaten erie 
are within your reac’ ire e 
tion before purchasing, eo for Illustrated Catalogue. 





logue shows a 


greater asso 
than any dealer can show you. Send for it. 


COLUMBUS 
CARRIAGE AND HARNESS COMPANY, 
COLUMBUS, OHIO. 


SAVE ONE THIRD 


By Buying of the Makers 


We are actual manufacturers—not a commission house. 
We can and do save our customers one third on retail prices 

mr direct to user and oneng,< out all dealers’ profits. 
Our free illustrated cata- 
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Hanson avs a van Winkle 


‘eit. 
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92 yyy 
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BE YOUR 
OWN BOSS 


Better than a bank account 


ity to make abe cae self independ 
what 12 — than a bank account, and learn ¥ 7 a= 
— take a zou: thes ofa Wat 
raver, at ptician. taking a ‘co 
echoc net become a ao. atchmaker. “course in = 
Pp) to bear the brant of ithe’ en and 
San oF the outset Syase 02 608 £0 01.508 por 
tion? for our y gibsugtes's well ~y ftable Im econ 
as as e tions. — 
The Eiaes world, 
Dept A. Pamphict sate’ free upon request. 
Waltham Horeological Scheel 











Waltham, Mass 





BRISTOL’S 
» RECORDING INSTRUMENTS. 
sagen ay 





los and Wight. Will pay for 

Every 1 ak. y Bee pe 
pent on 5 days’ trial, €87* Send Send for 7, ad 
The y: y, Waterbery, Conn 





Comvan 
SILVER MEDAL PARIS EXPOSITION. 
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Illustrated catalogue 
BRADLEY PULVERIZER COMPANY, 92 State St., Boston, Mass. 
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"eng Prand Gus ime Co, Delian, To. 


Portland Cement Co., 
4 Cement Co., 
Cement Co., 





"GRIFFIN | 


TfGNOI LS wy 


Be ree eeny oe te 
Pa .~ 4 


Wel Ohio 


©o.. F2nten, 


Penne Atlen Portland Cement 
Martins Creek 


Portland Cement 
SvEionen ack: 


Wol vering Testing Fortiens Oumeat Sk 
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at cer Portia coment rth Sends Baty Eat 
PRaniemarty eeeie 
Postion 


Belleville 
Toledo 


eR And it is free! 


| ¥, 


NE 


aA=YV 











STYLISH @ 
EFFECTIVE 
IN DESIGN 











Perfection in time-keeping quality. combined with beauty of design, must of 
necessity create that feeling of satisfaction known to the users of our watches 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 
7 Snew Hill, 


Lenden, England 





Coats of Arms 
for See. 


Genealogies Traced. 
Registers 


* 


“Revotut‘onary Lineages. 
. Becolph Research Bureaa 
Ml St. Botelph Bt., anennende Mass 





Superintendents 























bites" YOUR OWN ELECTRIC LIGHTS 


y size place, su 
Every detail included; very best Teese noah 
So simple no electrician uired. 
as storage battery included. “Gas 
engines used give 
sawing wood, ref: 


mmer homes, launches, yachts, etc. 


ctical. 
Geoties ithe Time, 


of one for pumping water, 
For printed matter 


lent 
eration, etc, 


address 


BLECTRIC DEPARTMENT 


RICHARDSON ENGINEERING CO., Hartford, Conn, 








A Practical Car for American Roads. 


Three § and Reverse, Slid Transmission, 
A. .—N— 4. Thronabout, Bevel Gear Drive 
Direct in Top Speed. 


inter- 


2 cylinder upright moter, 18-20 Herse Power. 
4 “ “ iT) 32-35 se 7 


Prices $2,300 to $4,000. 


Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catalogue sent upon request. 


ROYAL MOTOR CAR CO., 
160 Marquette Mt. Cleveland, Ohio, U.8. A. 








AMERICAN JUMP SPARK IGNITION OUTFITS 


The culmination of progressive enterprise 


Two-Speed Gear, Departments, 
Coaster Brake Hartford,c 


GHAINLESS BIGYGLED 


» dealers’ stores of any one 
eipt of a-cent stamp. = 


Western 


Crkage, Tit i, 


Catalogues free at 10,006 
catalogue ir nail nd nre 
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